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The Anadex 80 Column Printer. 



First check 
the specs. 
Then check 
the price. 

Our new 80-column dot 
matrix line printer - the 
DP-8000 - combines high 
performance and operating 
convenience with a low price 
that’s worth checking into. 

ffl^heck Performance 

The DP-8000 features a 
precision engineered, heavy 
duty printing mechanism that 
can print the complete 
96 ASCII character set, bi- 
directionally, at 84 LPM. 

ffl^heck the Interface 

Included at no extra cost, 
are two input connectors (see 
photo) that provide three basic 
ASCII compatible interfaces: 

ElA Std. 

RS232C, for 
interfacing at 
up to 9600 
Baud with 
most mini- 
computers 
and modems; 
the 20/60 ma 
current drive 
mode re- 
quired by Teletype® ASR33-35 
printers; and the parallel-bit, 
serial character synchronous 
Centronics compatible interface. 


The DP-8000 includes 12 
lines of internal FIFO buffer 
storage and can accept data 
continuously or in bursts. 
Optionally, increased buffer 
storage of 2048 characters 
can be supplied for CRT dump 
and similar applications. 

ffl^heck Printer Quality 

A 9 X 7 character font 
provides virtually half-dot 
resolution for clean crisp print 
quality on the original plus 
three copies. 

Precise paper 
positioning is ensured 
by a sprocket-feed 
paper advance, user- 
programmable Top 
of Form control, and 
up to 8 vertical 
tab positions. 

Check 

Convenience 

For operating ease, the 
DP-8000 accepts paper through 
the rear or bottom of the unit, 
provides programmable Skip 


Over Perforation control, and 
Out of Paper indication and 
logic signal. And movable 
sprockets allow the use of forms 
or paper from under 3 inches to 
9'/2 inches wide. 

[g^Check the low Price 

The best news is the price. 
A complete DP-8000 is unit- 
priced at under $ 1000, with 
substantial discounts in larger 
quantities. 

Once you’ve checked out 
the performance and price, 
we think you’ll agree that the 
DP-8000 is definitely worth 
checking into. Contact us today 
for complete details and a 
demonstration. 




ANADEX, INC. • 9825 DeSoto Avenue • Chatsworth, CA 91311 U.S.A. • Tel: 213/998-8010 • TWX 910-494-2761 

ANADEX, LTD. • Dorna House, Guildford Road • West Erd. Woking, Surrey GU24 9PW, England • Tel: Chobham (09905) 6333 • Telex: 858762 ANADEX G 
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Scdve your personal energy crisis. 
Let VisiCalc^Power do the work. 



With a calculator, pencil and paper you can spend hours plan- 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor- 
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get- 
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal- ^ 
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if^,' examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sale^ 

CIRCLE 3 


Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis- 
cover how VisiCalc can help you in your professional work and 
personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers with 
versions for other personal computers coming soon. The 
Apple II version costs just $99.50 and requires a 32k disk 
system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal 
Software, Inc., Dept. P, 592 Weddell Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 
Software products, ask him to 
give us a call. 




VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc., 
Cambridge, Mass. 

TM— VisiCalc is a trademark of 
Personal Software, Inc. 


* Apple is a registered trademark 
of Apple Computer, Inc. 





YOUR COMPANY! 

Pictured from left to right starting in first row: Del, Sturgis, Lt^a. Alan, Sandy, Cassandra, Gail, Frank, Dosse, Dale, Mike, Barry. Carol and Brian are not pictured. 




The Bottom Shelf 
works for you, the 

computer owner. Our 
sole function is to . V 
design programs and 
products to help you use 
your computer as it should 
be used, a useful tool to 
ease your workload or 
make profits. 




TBS is a 

teen people; people who have 
literally risked their careers 
and financial security to be 
involved in the most exciting 
industry of the Eighty’s. TBS is not 
a large company, nor is it affiliated 
with any large organization. We have 
grown in one year from two to four- 
teen people, a direct result of your 
aid, support and purchases of our 
products. In the past five months, TBS 
has spent in excess of $100,000.00 designing 
software and new products for your use; pro- 
ducts we feel are the best in the 
industry! Now, we need your help. We 
need your orders to support future 
developments and to help the micro- 
computer field grow to its fullest 
potential. 

Contact your local computer store or 
Associate Radio Shack store for a copy 
of SYSTEMS EXTENSIONS ($3.00) for 
a full list of our products and 1 7 
interesting and informative articles 
designed to help you more fully utilize your computer. We now 
offer the following software for the TRS-80: • LIBRARY 100, a 
basic computer library consisting of 100 programs for business, 
education, graphics, home use and games — $49.50; • TBS 
BUSINESS MAIL SYSTEM for dual disk and printer, can handle 
up to 150,000 names — $125.00; • CHECKBOOK II, cassette and 
disk based personal finance — $18.50; • BASIC TOOLKIT, a 


machine 
language 
program- 
mer’s aid 
-$19.80; 
• SYSTEM 
DOCTOR, a 
computer 
diagnostic 
program — 
$28.50; 

• ANALYSIS PAD, a col- 
umnar calculator — $32.50; 
^ •INFORMATION SYSTEM, 

an “in-mem” data base 
manager — $24.50; • 
EXERCISER, for establishing 
physical fitness regimens — 
$12,50; • TERMINAL CONTROL, for 
RS-232 telecommunications — $19.80; 
• CHECK REGISTER ACCOUNTING 
SYSTEM, for dual disk and printer, 
complete accounting — $49.50. We 
also have DISK HEAD CLEANERS for 
TRS-80 and APPLE — $1 2.95, and 
GRAN MASTER DISKETTES, the best 
on the market — $38.00 for 10. 

The above products are available now 
at computer stores nationwide or directly 
through TBS. For more information, 
contact us through the number below. 
Through our products and our service, we at TBS look forward 
to a long happy relationship with you, the computer owner. 


(404) 939-6031 • P.O. Box 49104 


a. GA 30359 
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DIGGING IN 

Coin Collecting 30 

These two programs let collectors store and retrieve information about 
their coins, by Charles D. Sternberg 

Basic Renumbering 44 

Program renumbering is a powerful utility that adds flexibility to your 
programming efforts. This program, written for a Heath H-8 computer, can 
be implemented on other systems as well, by Charles K. Ballinger 

The Computer Glass Box 50 

This article, written by a University of Massachusetts professor, introduces 
the APL programming language by showing how programs written in APL 
can be used to teach various classroom subjects, by Howard A. Peelle 

A Novel Program 54 

Here’s a word processing program to let you easily produce flawless text — 
whether you’re writing a simple business letter or a long novel. 
by Charley Winterbauer 


IN THE MONEY 

Viewing Real Estate Investments 22 

Using this program, prospective buyers can evaluate various real estate 
options to determine the most profitable investments, by Larry L. Severson 

Tracking Costs in a Service Business 26 

Small businesses can use this program to easily determine the costs for 
products and services by a number of categories, including employee and 
product or service type, by Clint Hentz 


ON THE LIGHTER SIDE 

Baseball For All Seasons 37 

You can enjoy a rousing game of baseball even in the dead of winter with this 
program and an HP25 programmable calculator, by Leonard S. Magerman 

Minotaur’s Malevolent Maze 40 


Written for the TRS-80, this exciting game challenges your skill as you try to 
maneuver through a constantly shifting maze of walls, by David Lappen 


Cover Design by David Bastille 


Publication Number USPS 370-770 
^ Copyright 1979, Benwill Publishing Corp., a Morgan-Grampian Co. 
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Featuring 


RCA 


1802 

i COSMAC CPU 

Own a powerful home computer system, starting for just $99.95 -a price that 
gets you up and running the very first night. . with your own TV for a video 
display. $99.95 ELF II includes RCA 1802 8 bit microprocessor addressable to 64k 
bytes with DMA, interrupt. 16 registers. ALU, 256 byte RAM, full hex keyboard, 
two digit hex output display, stable crystal clock for timing purposes, RCA 1861 
video 1C to display your programs on any video monitor or TV screen and 5-slot 
plug in expansion bus (less connectors) to expand ELF II into a giant! 

ELF II Explodes Into A Giant! 

Master ELF ll's $99.95 capabilities, then expand with GIANT BOARD . . 
KLUGE BOARD . 4k RAM BOARDS. TINY BASIC ..ASCII KEYBOARD . 
LIGHT PEN ELF BUG MONITOR . COLOR GRAPHICS b MUSIC SYSTEM . 
TEXT EDITOR .ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 

. . and. another great reason for getting your ELF now- 

BREAKTHROUGH! 

Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p&h. Also 
.available for RCA VIP and other 1802 systems 
(send for details)! 

Master This Computer In A Flash! 

Regardless of how minimal your computer background is now. you can learn 
to program an ELF II in almost no time at all. Our Short Course On Micropro 
cessor b Computer Programming -w\Wen in non technical language-guides you 
through each of the RCA COSMAC 1802's capabilities, so you'll understand 
everything ELF II can do . . . and how to get ELF H to do it! Don't worry if you've 
been stumped by computer books before. The Short Course represents a major 
advance in literary clarity in the computer field. You don't have to be a computer 
engineer in order to understand it. Keyed to ELF II, it's loaded with "hands on" 
illustrations. When you're finished with the Short Course, neither ELF II nor the 
RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 
you'll also be able to read magazines such as BYTE INTERFACE AGE POPU 
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 
articles. And, you'll understand hgw to expand ELF II to give you the exact 
capabilities you need! 

If you work with large computers, ELF II and the Short Course will help you 
understand what they're doing. 

Get Started For Just $99.95, Complete! 

$99.95 ELF II includes all the hardware and software you need to start writing 
and running programs at home, displaying video graphics on your TV screen and 
designing circuits using a microprocessor -the very first night-even if you've 
never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi- 
tional hardwaire. Or. with an $8.95 RF modulator (see coupon belowl, you can 
connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 
lascinating new target/missile gun game that was developed specifically for kF 
II. But games are only the icing on the cake. The real value of ELF II is that it 
gives you a chance to write machine language programs-and machine language 
is the fundamental language of all computers. Of course, machine language is 
only a starting point. You can also program ELF II with assembly language and 
tiny BASIC. But ELF ll's machine language capability gives you a chance to 
develop a working knowledge of computers that you can't get from running only 


Write and run programs-the 
very first night-even if you’ve 
never used a computer nefore! 

You’re up and running with video graphics for just $99.95 — 
then use low cost add-ons to create your own personal system 
that rivals home computers sold for 5-times ELF ll’s low price! 

pre-recorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 

Expanded, ELF II can give you more power to make things happen in the real 
world than heavily advertised home computers that sell for a lot more money. 
Thanks to an ongoing committment to develop the RCA 1802 for home computer 
use, the ELF II products- being introduced by Netronics- keep you right on the 
outer fringe of today's small computer technology. It's a perfect computer for 
engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 
debug programs, communicate with remote devices and make things happen in 
the outside world. Add Kluge (prototyping) Board and you can use ELF II to 
solve special problems such as operating a complex alarm system or controlling 
a printing press. Add 4k RAM Boards to write longer programs, store more 
information and solve more sophisticated problems. 

ELF II add ons already include the ELF II Light Pen and the amazing ELF BUG 
Monitor -two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer. 

The ELF-BUG Monitor lets you debug programs with lightening speed because 
the key to debugging is to know what's inside the registers of the microproces- 
sor. And. with the ELF-BUG Monitor, instead of single stepping through your 
programs, you can now display the entire contents of the registers on your TV 
screen. You find out immediately what's going on and can make any necessary 
changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 
TV screen with just a wave of the "magic wand." Netronics has also introduced 
the ELF II Color Graphics B Music System-more breakthroughs that ELF II 
owners weYe the first to enjoy! 

ELF II Tiny BASIC 

Ultimately, ELF II understands only machine language-the fundamental coding 
required by all computers. But, to simplify your relationship with ELF II, we've 
introduced an ELF If Tiny BASIC that makes communicating with ELF II a 
breeze. 

Now Available! Text Editor, Assembler, 

Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to edit 
programs or text while it is displayed on your video monitor. Lines and charac 
ters may be quickly inserted, deleted er changed. Add a printer and ELF II can 
type letters tor you-error free-plus print names and addresses from your 
mailing list! 

ELF ll's Assembler translates assembly language programs into hexidecimal 
machine code for ELF II use. The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 
read-this is a big help in catching errors. 

ELF ll's Disassembler takes machine code programs and produces assembly 
language source listings. This helps you understand the programs you are 
working with. . . and improve them when required. 

The new ELF II Video Display Board lets you generate a sharp, professional 
32 or 64 character by 16 line upper and lower case display on your TV screen or 
video monitor -dramatically improving your unexpanded $99.95 ELF II. When you 
get into longer programs, the Video Display Board is a real blessing! 

■ Now Available! 

□ A-D/D-A Board Kil includes I channel (expandable to 



4) D-A, A-D converters, $39.95 plus $2 postage & hand- 
ling. . 

□ PILOT Language— A new text-oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games ... unscram- 
bling sentences. . spelling drills. .. “fill in the missing 
word” tests, etc.! PiLOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
$19.95 postpaid! 

□ Game Package on cassette tape (requires 4k RAM), 
$9.95 plus $2 postage & handling. 

Clip Here and Attach to Your Order Below! ' 

PHONE ORDERS ACCEPTED! 
Call (203) 354-9375 


Netronics R&D Ltd., Dept PC 10 
333 Litchfield Road, New Milford, CT 06776 

Yes! I want my own computer! Please rush me— 

□ RCA COSMAC ELF II language. il s a learning breakihrough lor engineers and laymen 
kit ai $99 95 plus S3 postage and alike $5 postpaid Total Enclosed $- 

- . , 6 3 to 8 volt AC power q Qgiuxe Metal Cabmei with plexiglas dust cover lor ELF II. (Conn res add lax) 

"W* $?9 95 plus $2 50 p&h 

: Power Supply uequiredi $4 95 postpaid □ , 3^ enclosing paymeni (including postage & handling) tor CHARGE jj! Exp Date 

: : RCA 1802 User s Manual $5 posipaifl the items checked below' LI Visa 

: tom Pi|lni,)n s Short Course On Microprocessor & Computer □ I want my ELF II wired and tested with power supply. RCA 

Programming le<Khes you |ust about everylhmq |i>ere is lo know 1802 User's Manual and Short Course— all lor just SI 49 95 plus 
iilxnii fclf II 01 any RCA 1802 compute' Wiitien m non lechmcai $3 p&h Arrmini* 

ALSO AVAILABLE FOR ELF II 


□ Master Charge 
(Bank# 


I . GIANT BOARO^'^ kii wiih cassette I/O RS ?3? 

I C/ilY I/O 8 tki P I/O decoders tor i4 separate i/O 
I instfiK lions and a sysiem monitor /edilo' $39 95 plus 
' S2 p&M 

I [] Kluge I Prototype) Board accepts up lo 36 IC s 
$17 00 plus SI p&h 

I ; ] 4k Static RAM kit Addressable to any 4k page lo 
Wk $89 95 plus $3 p&h 

I ; ; Gold plated 86-pm connectors lone required lor each 
plug intKMrdi $5 70ea postpaid 
□ Expansion Power Supply ' required when adding 4k 
I RAM I $34 95 plus $2 p&h 
I n Professional ASCII Keyboard kit with 128 ASCII 

I uppeMower case set 96 printable characters onboard 
■egulalor partly logic selection and choice ol 4 hand 
shaking signals lo male wiih almost any computer 
I $64 95 plus $2 p&h 

I Deluxe metal cabinet lor ASCII Keyboard. $19 95 
1 plus $2 50 p&h 

I '.1 Video Display Board kit lets you generate a sharp 
(xolessional 32 ot 64 character by 16 ime upper and 

1 lower case display on your tv screen or video monitor— 
(l»,ini.)lic,>ily improving you' unexpanoed $99 95 ELF II 

iFiis inside ASDi Keyboard cabinet ) $89 95 

■^^^ptus $2 p&h 

□ ELF II Tiny BASIC on cassette tape Com- 
ntands include SAVE LOAD ± x - (I 


26 variables A-2 LET, IF/IHEN INPUT. PRINT. GO TO 
GO SUB RETURN END REM. CLEAR LIST RUN 
PLOT PEEK POKE Comes lully documented and in- 
cludes alphanumeric generator required lo display 
alphanumeric characters directly on your Iv screen with 
out additional hardware Also plays tck-tack-ioe plus a 
drawing game lhai uses ELF II s hex keyboard as a |oy 
Slick 4k memory required $14 95 postpaid 

□ Tom Pittman s Short Course on Tiny Basic tor ELF II 
$5 postpaid 

□ ELF-BUG^^ Deluxe Sysiem Monitor on cassette 
tape Allows displaying the conienis ol all registers on 
your tv at any point m your program Also displays 24 
bytes ol memory with lull addresses blinking cursor 
and auto scrolling A musi lor the serious programmer' 
$14 95 postpaid 

□ Text Editor on cassette tape gives you the ability to 
insert deiele or edit lines and words Irom your programs 
while they are displayed on your video monitor (Add 
printer and you can use ELF. It lo type error tree letters 
plus insert names and addresses Irom your mailing list ) 
$19.95 postpaid 

□ Assembler on cassette tape translates assembly 
larrauage progiaim miu litrxiOecM'idi mdiMine cude lor 
ELF II use Mnemonic abbreviations lor instructions 
(rather than numerics) make programs easier to read 
and help prevent errors $19.95 postpaid 

n Dtsassembler on cassette tape takes machine code 


programs and produces assembly language source list- 
ings to help you understand and improve your programs 
$19.95 on cassette tape 

SAVE S9 90— Text Editor Assembler & Disassembler 
purchased together, only $49,95! (Require Video Ois 
play Board plus 4k memory ) 

□ ELF II Light Pen. assergbled & tested. $7.95 plus $i 
p&h 

□ ELF II Color Graphics & Music Sysiem Board kit 
$49 95 plus $2 p&h 

□ ELF II connects directly to me video input ol your tv 
set without additional hardware To connect ELF ii to 
your antenna terminals instead, order RF Modulator 
$8.95 postpaid , 

Coming Soon A-D, D-A Converter Controller Board 
and more' 

Prini 
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State Zip I 
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BuHd your own microcomputer 

as you leant 

computer technology at home. 




New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It’s NRI’s Computer 
Tbchnology Course, created and designed exclu- 
sively for learning at home in your spare time. 

Featuring NRI’s Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, “hands-on” experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI’s designed-for- 
learning microcomputer, incorporating the latest 
advances in the state of the art. It loote and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect- 
ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI’s Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don’t have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 


years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your person^ NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon your needs and — — — — • 
background. NRI’s Master 
Course in Computer 
Technology starts with 
the fundamentals, ex- 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 

The Advanced Course, 
for students already 
versed in electronics 
and general comput- 
ers, concentrates on the 
microprocessor and mic- 
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 


Send for Free Catalog... 

No Salesman Will Call 

Get the details on these exciting new 
courses in NRI’s free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we’ll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 


I^ll 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
NO SALESMAN WIU CALL 
Please check for one free catalog only. 




All career courses 
approved under G1 Bill. 
□ Check for details. 


□ Computer Electronics Including 
Microcomputers 

□ TV/AudioAldeo Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Airaaft, 
Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 


□ Digital Electronics • Electronic 
Tkhnology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Tfechnology 


(Please Print) 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 


173-109 
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RADIO SHACK COMPUTER OWNERS 
TRS-80 MODEL I AND MODEL II 



MONTHLY 

NEWSLETTER 


PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER’S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16- DIGIT ACCURACY TO TRS-80 FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80 

• A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . . AND 



WORD PROCESSING PROGRAM (Cassette or Disk) 


For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 


LEVEL II RAM TEST - 


Checks random access memory to ensure that all memory locations are working properly. 


SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80 PROGRAMS AVAILABLE 
ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 


iCQinPlJTHQWlCSE 

MATVe^tTCAL APffJCATOMS SEF MCg ~ 

Box 149 New City, New York 10956 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 • July 1978 • #7 ■ January 1979 • #12 ■ June 1979) 

NEW SUBSCRIPTION RENEWAL 



HOUR 

24 ORDER 
LINE 

( 914 ) 425-1535 



CREDIT CARD NUMBER EXP. DATE 

SIGNATURE 

NAME 

ADDRESS 


*** ADD S6/YEAR (CANADA. MEXICO) ■ ADD $12/VEAR AIR MAIL ■ OUTSIDE OF U.S.A.. CANADA & MEXICO ' 
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Copyright Questions 
Yield Few Answers 

Dear Editor: 

I have just purchased a TRS-80 
Level II computer, entered my sub- 
scription for Personal Computing for 
one year, and have had my first success 
in seeing one of my own personal pro- 
grams run after an hour of de-bugging. 

I have a question about the copyright 
of the programs published. If I modify a 
published program to suit my needs, 
how much modification is necessary so 
that I can claim “my program” as 
original? 

For example, your July ’79 issue had 
a program called “Foto Finder” by 
Loyd Bulmer. The program as such 
was not exactly what I was looking for 
but had a lot of features I could use. I 
was looking for a file program that 
would manage my video tape library. 
With some modifications (and a lot of 
de-bugging) I came up with a video 
finder. Now I can show off my new 
computer and my video recorder at the 
same time. I have my television pro- 
grams filed according to kind (movie, 
series, documentary), type (comedy, 
horror, science fiction), class (Nova, 
National Geographic, Wild Kingdom), 
and cassette number. I have all these 
programs on three file tapes since I 
have over 100 video cassettes. Again 
my question is: in modifying the “Foto 
Finder” program to suit my needs for 
my Video Management program, is my 
program my program or do I still have 
to technically give credit to Mr. 
Bulmer? 

1 have also taken a copyrighted mail 
listing program and modified it to 
manage my wine cellar. Included in the 
program was a wine tasting scoring 
program to evaluate the wines as I 
drank them. 

I realize that I may have come into 
this hobby so late that the answers to 
these questions were answered long 
ago. I would appeciate your answering 
them again for me. 

Robert C. Kyle 
Mineapolis, MN 


FEEDBACK 



Editor's Note: First note that I’m not a 
lawyer and can’t give legal advice; 
what follows is only my own personal 
opinion. 

The questions you pose have been 
bandied about quite a bit, but no one 
has yet come up with completely satis- 
factory answers to them. The area of 
software copyright is still quite new, 
the laws are vague, and there are few 
precedents to guide us. 

Of course, we publish the programs 
in the hopes that you will use them; and 
we realize that many — if not most — 
readers will want to modify and change 
programs to suit their particular needs. 
In the “Foto Finder” article (July PC), 
for example, we pointed out that the 
program could be modified to handle 
other collections such as scrapbooks or 
butterfly collections. In your case, you 
found an excellent application in orga- 
nizing your video tapes. We have no 
objections to you making such modifi- 
cations for your personal use; in fact, 
we encourage you to do so. 

Problems arise, however, if you in- 
tend to distribute a modified program 
(whether for profit or not). If your 
modified program remains substantial- 
ly the same as the published program, 
you’d be treading on shaky ground to 
distribute your program. On the other 
hand, if you ’ye written an entirely new, 
original program based on ideas from a 
published program, you should be safe. 


Consider the case of a copyrighted 
prose work. You cannot simply change 
a few words, rearrange a few sentences 
and modify a few paragraphs — even if 
you add some original material — and 
then publish the work as your own. You 
can, however, use the ideas or facts 
from a piece of prose in writing an 
original article. The former is plagiar- 
ism; the latter is research. 

The rule for prose is that the copy- 
right protects the form the author used 
— his word choice, sentence structure 
and paragraphs as well as the organiza- 
tion of his ideas. However, ideas and 
facts themselves are not protected by 
copyright. 

If we extend these rules to software, 
we see that a copyright should protect 
the author’s expression of the ideas 
embodied in the program, but clearly 
not the ideas themselves. Just as it’s 
possible to write many books and ar- 
ticles on the subject of, say, inventory 
control, programmers could write (and 
have written) many inventory control 
programs without infringing on each 
other’s rights. (Because there are few 
legal precedents, however, we can’t 
know what rules will ultimately apply 
to software; the differences between 
prose material and computer programs 
may make the rules for software quite 
different from the rules for prose.) 

So the best guide we can offer is 
common sense and your own con- 
science. If you feel you’d be infringing 
on someone’s rights to publish-a modi- 
fied program, don’t do it. But if you 
feel confident that the program is an 
original work by you, then you’re 
probably safe in publishing it. 

As I mentioned earlier, this note is 
only my own personal opinion. How do 
you — the PC readers — feel about 
software copyrights? At what point 
would you feel you were infringing on 
someone else’s rights in modifying a 
program? When would you feel some- 
one was infringing on your rights to a 
program you wrote? Write to let us 
know; we’ll publish the best and most 
interesting letters. Our address is 
Feedback, Personal Computing, 1050 
Commonwealth Ave., Boston, MA 
02215.— D.W. 
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Gerrold Update 

Dear Personal Computing People: 

So there I was, sitting down to enjoy 
the August issue of one of my favorite 
magazines and it falls open to my own 
face staring back at me. I hadn’t rea- 
lized that the industrious Allan Maurer 
was going to write me up so graciously. 
I am surprised and flattered. Thank 
you. 

Since that conversation, I’ve finally 
traded in my old dedicated word pro- 
cessor (a Savin 900 with Selectric II 
terminal) for a North Star Horizon 
(64K, dual disk drive, double density 
disks) and an NEC Spinwriter. (Next 
up: a high-res color video interface.) 

It may be that my experience with 
home computing has been atypical. 
The entire system has been assembled, 
programmed and serviced by one com- 
pany: Pat Lajko’s California Digital 
Engineering (1537 Shenandoah, Los 
Angeles, CA 90035). The program- 
ming has been customized for my parti- 
cular writing, outlining and note-filing 
needs. Lajko’s Edit-Sort program and 
formatter (which he plans to market 
soon under the name “Magic Type- 
writer”) far surpass any other word- 
processing system I’ve yet had access 
to, including Electric Pencil. 

Lajko (and associates) also provide a 
near-24-hour hotline for problems I 
may encounter (with near-instant fixes 
if bugs show up). Thus, the near-para- 
lyzing terror of the novice who fears 
that all that fancy machinery may not 
work (and no amount of kicking will 
help) was neatly sidestepped. Because I 
was able to depend on CDE for total 
services, I was able to get involved with 
a more sophisticated and ultimately 
more powerful system than I would 
otherwise have dared. 

I may also be atypical in that I mas- 
tered BASIC in one concentrated week 
of study. I had feared a college course 
or two might be necessary. It was no- 
where near as terrifying as I had feared 
programming might be. I’m now learn- 
ing Pascal. It’s probably time to let the 
world know that programming is fun! 
Programming, in fact, is its own 
reward! 

More than ever now. I’m convinced 
that the home computer will be the most 
important appliance of the next decade 
and beyond (production and the eco- 


nomy permitting). Computer games 
will probably become a major new art- 
form, particularly the environment 
simulating ones — eventually perhaps 
surpassing the motion picture for the 
ability to provide exciting adventures. 
Imagine what a world a skilled pro- 
grammer and an imaginative science 
fiction writer could design working to- 
gether. (I may try to take a crack at it 
myself.) 

Maurer was understating the case 
when he said I’m optimistic. Actually, 
I’m wildly enthusiastic. More so than 
ever. The future is going to be a very 
exciting time — and it’s already started 
happening. I was going to wax poetic 
here and say that the home computer is 
the surfboard with which to ride the 
wave of the future, but that would be 
going overboard, so I won’t. 

David Gerrold 
Hollywood, CA 


Roots and Branches 

Dear Editor: 

I bought an APPLE II (6502) last year 
in the hope that it would bring order out 
of chaos in the collected documentation 
I have of several thousand ancestors. I 
would like to be able to store, file, sort, 
retrieve and cross-reference geneal- 
ogical data. I would like to be able to 
have pedigree, individual and family 
group printouts as well as indexes. The 
Mormons have done excellent work, 
but they use IBM 370s. Some work out 
of the University of Utah has focused 
on minis using an excellent soundex 
code with pointer systems for parents 
and progeny, but the adaptation to 
micros is not clear. 

I would like to hear from others of a 
similar interest (it also has relevance to 
tracing genetic disorders and there are 
other analogs) so that possibly a net- 
work of information could be pooled 
and shared. 

Clifton M. Howard 
58 Van Orden Road 
Harrington Park, NJ 07640 

Editor s note: See our September cover 
story, “Roots and Branches”, which 
deals specifically with your questions. 
Your letter arrived after our editorial 
deadline, preventing us from including 
it in the same issue. — MM. 


Billiard Rebound 

To the Editor: 

In your August issue you published a 
letter from H. T. White claiming that 
the computerization of the “stagnant 
pastime” of chess proves that it is less 
challenging than billiards. He claims 
that he has “. . .yet to see a computer 
that can figure out the geometric com- 
plexities of the physics of billiards or 
pool.” Well, I have. Some years ago, 
before small chess computers came on 
the market, and perhaps even before 
adequate experimental chess programs 
on large computers were publicized, I 
saw a demonstration of a computerized 
game of pool. The “player” indicated 
his chosen position for the “cue” with a 
stylus and the computer determined 
how each ball would react. A CRT 
showed white dots moving across a 
“table”, ricocheting off one another 
and bouncing off cushions. The illusion 
was so perfect that, except for the lack 
of color, it was hard to believe that I 
wasn’t looking down, from a distance, 
at an actual pool table. At no time did 
any ball move in a way inconsistent 
with an actual game of pool. The com- 
puter could even vary the laws of phy- 
sics and produce a “frictionless pool 
table” on which the balls continued to 
move without slowing. 

Pool is a test of manual dexterity and 
the players’ intuitive sense of distance 
and angles, not intelligence. Chess 
continues to be the superior challenge 
to the human mind, and its computeri- 
zation is a tribute to the skill of com- 
puter designers and programmers, and 
not to the game’s lack of difficulty. 
Chess computers are in their infancy 
and are still beaten by superior players; 
but their improvement will bring com- 
puters closer to the human mind. 

Marc Colten 
Budd Lake, NJ 


Got a gripe? Found a bug? Want 
to comment or just sound off? 
Send your letters to Feedback, 
Personal Computing Magazine, 
1050 Commonwealth Avenue, 
Boston, MA 02215. We’ll con- 
sider each letter submitted and 
print the best and most inter- 
esting. 
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A FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS 

the Ultimate Software Tool*. 

AVAILABLE FROM 

yi/llcro Data Base Sustcms. fnc. 


A 


MDBS IS A VERSATILE 
DATA BASE MANAGEMENT SYSTEM 

• PROVIDES FLEXIBILITY OF A FULL NETWORK DATA 

BASE SYSTEM 

• EFFECTIVE REPRESENTATION OF COMPLEX DATA 

STRUCTURES 

• RECORDS CAN BE ORDERED ON VARIOUS SORT KEYS 

• COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND 

TRAVERSE THE DATA BASE 

• SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDER- 

ING PROVIDED 

• PROVIDES DATA PROTECTION 

• STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES 

• COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY 

AVAILABLE ONLY ON LARGER COMPUTERS 


MDBS IS CODASYL 
ORIENTED WITH EXTENSIONS 

• EXPLICIT REPRESENTATION OF MANY-TO-MANY SETS 

• RECORD TYPES MAY OWN OTHER OCCURRENCES OF 

THE SAME RECORD TYPE 

• DIFFERENT RECORD TYPES CAN PARTICIPATE IN A 

SINGLE SET 

• MULTIPLE LEVELS OF READ/WRITE PROTECTION 

• NAMES OF DATA ITEMS. RECORDS. SETS AND FILES 

ARE WHOLLY USER DEFINABLE 


MDBS IS FOR THE SERIOUS 
APPLICATIONS PROGRAMMER 

• POWERFUL COMPONENT IN INFORMATION PROCESSING 

• RELIEVES TEDIUM OF FILE HANDLING DETAILS 

• OEMS CAN RAPIDLY AND INEXPENSIVELY DEVELOP 

APPLICATION SOFTWARE 

• USEFUL IN DISTRIBUTED PROCESSING ENDEAVORS 


SOFTWARE DELIVERED ONMINI-OR FULL-SIZED FLOPPY DISKS 
USING CP/M® NORTH STAR, OR TRS-80®COMPATIBLE FORiyiATS 


• MDBS INTRODUCTORY OFFER $750.00 

• USERS MANUAL (alone) $35.00 

• Distributors and OEMS Contact MDBS 
for Special Rates 

• Application Programming Contracts 
will be Considered. 


Indiana Residents Include 4% Sales Tax. 


CP/M is a registered trademark of Digital Research Corp. 
TRS-80 is a registered trademark of Radio Shack /Tandy Corp. 


FEATURES 


• WRITTEN IN Z-80 CODE FOR MAXIMAL EXECUTION 
EFFICIENCY AND MINIMAL MEMORY USAGE. (8080 
VERSION EXTRA). 

• ROUTINES ARE CALLABLE FROM BASIC (OR OTHER 
HOST LANGUAGES) TO FACILITATE FAST AND EASY 
APPLICATION PROGRAMMING. 

• ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE- 
MENTS. 

• SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK 
DRIVES (MAXIMUM OF 8). DISKS MAY BE MINI OR FULL- 
SIZED FLOPPIES OR HARO DISKS. 

• I/O AND HOST LANGUAGE INTERFACE ROUTINES ARE 
ISOLATED FOR EASY ADAPTATION. PATCHES FOR 
MANY COMMON OPERATING SYSTEMS/BASIC LAN 
GUAGE COMBINATIONS AVAILABLE. 


REQUIREMCNTS 

• Z-80 Based System (8080 Systems Extra, 
6502 Version Forthcoming) 

• 8 to 16K Bytes (Depending on Options) 
in Addition to the Operating System, 
Host Language and Users Program. 


PACKAGE INCLUDES 

MDBS DDL DATA PEFiHtTIQN LANGUAGE ANA- 
LYZER/EDITQR. The user specifies data structures to 
be used in a concise Data Definition Language (DDL). 
The MDBS Data Definition Language Analyzer/ Editor 
allows the user to interactively create and edit DDL 
specifications and to initialize the data base for use 
based on these specifications. 

200 PAGE USERS MANUAL with extensive documen- 
tation of the MDBS System. 

MDBS DMS DATA MANAGEMENT ROUTINES. These 
are the routines callable from the host language (BASIC, 
PASCAL, etc.) which perform the data base operations 
of finding, adding, and deleting records; fetching and 
storing data items; and traversing the (possibly complex) 
data structure. 

SAMPLE APPLICATION PROGRAMS written in 
North Star BASIC which illustrate various features of 
MDBS. 


MICRO DATA BASE SYSTEMS, INC 

P.O.BOX 248 LAFAYETTE, IN 47902 
(317) 742-7388 
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Business 

& 

Application 

Software 

Available 

• Client Billing 

• A/R • A/P 

• Gen . Ledger 

• Inventory 

• Payroll 

• Mailing List 

• File Handling 

for 

TRS-80 APPLE 
& 

OTHERS 


Call or Write for Details 



Tl//. 


TRS-80 


> 

•V 

•V 


PROGRAM 


DESCRIPTION 


GALACTIC BLOCKADE RUNNER 

• AN EXCITING SPACE WAR GAME WITH GRAPHICS 

• 


• 

• 

SCI-FI GAME SAMPLER 

• 3 GAMES— LUNAR LANDER— STAR MONSTER— SPACE BATTLE 

• 


• 

• 

R/T LUNAR LANDER 

• A REAL TIME LUNAR LANDER WITH GRAPHICS 


• 



MICRO-TEXT EDITOR 

• FORMAT TEXT— SAVE & LOAD TO TAPE— OUTPUT TO PRINTER 


• 



OTHELLO III 

• A STRATEGY BOARD GAME— PLAY AGAINST COMPUTER OR OTHERS 

• 


• 

• 

AIR RAID 

• A REAL TIME, ARCADE TYPE SHOOTING GAME IN MACH. LANG. 

• 




MICRO-CHESS 

• PLAY CHESS WITH YOUR COMPUTER— VARIOUS LEVELS OF DIFF. 

• 


• 

• 

BRIDGE CHALLENGER 

• DON’T WAIT FOR OTHERS TO PLAY— YOUR COMPUTER’S READY 

• 


• 

• 

APPLE 21 

• BLACK.1ACK WITH HIRES GRAPHICS 





STAR WARS/SPACE MAZE 

• SCI-FI GAMES FOR 1 HE APPLE 




• 

renumber 

• RENUMBER YOUR BASIC PROGRAMS— RENUMBERS EVERYTHING 

• 



• 

DISK RENUMBER 

• SAME AS ABOVE, BUT ON DISK 

• 




piLOT 2.0 

• THE EDUCATIONAL LANGUAGE. IN MACH. LANG.— INC. EDITOR 


• 



PILOT 3.0 

• THE DISK VERSION OF THE ABOVE 


• 



APPLE TALKER 

• YOUR APPLE SPEAKS! NO NEW HARDWARE REQUIRED 




• 

APPLE LIS’NER 

• SPEECH RECOGNITION THE EASY WAY— GREAT WITH THE TALKER 




• 

TIC-TAC-TALKER 

• TIC-TAC-TOE USING SPEECH SYNTHESIS AND RECOGNITION 




• 

SYSCOP 

• MAKE BACKUP TRS-80 SYSTEM TAPES THE EASY WAY 


• 



ANDROID NIM-2 

• GAME OF NIM WITH ANIMATED ROBOTS AND SOUND 


• 



SNAKE EGG 

• A BETTING GAME WITH ANIMATED SNAKES AND SOUND 


• 



LIFE 2 

• 100 GEN. PER MIN. LIFE & BATTI F OF LIFE W/ANIMATION & SOUND 


• 



DCV-1 

• PUT SYSTEM TAPES ON DISK EVEN IF IN SAME MEM AS DOS 


• 



MUSIC MASTER 

• ENTER SHEET MUSIC— THE TRS-80 THEN COMPILES & PLAYS IT 


• 



DISK MUSIC MASTER 

• SAME AS ABOVE BUT ON DISK W/MANY SELECTIONS 


• 



TRS-80 CP/M 

• OPENS UP THE WHOLE WORLD OF CP/M SOFTWARE TO THE TRS-80 


• 




9.95 

7.95 

7.95 

9.95 

7.95 
14.95 

$ 19.95 
$ 14.95 
$ 9.95 
$ 12.95 
$ 14.95 
$ 19.95 
$ 14.95 
$ 24.95 
$ 15.95 
$ 19.95 
$ 19.95 
$ 9.95 
14.95 
14.95 

14.95 

9.95 
14.95 

$ 24.95 
$150.00 


IO«Vo OFF IF YOU ORDER 3 SOFTWARE PACKAGES OR MORE SEND FOR FREE CATALOG— GIVE TYPE OF COMPUTER 
TO ORDER BY PHONE OR FOR DEALER INFO— CALL— (617) 682-8131 
ADD 75c SHIPPING & HANDLING • MASS. RESIDENTS ADD 5^o SALES TAX 
MAD HATTER SOI-TWARE • 900P SALEM RD • DRACUT, MA 01826 


fT) 

%D 



§ 

<] 

CD 

CD 

o 

SD 

o 



CD 



AVAILABLE FROM THFi»E FINE MICRO COMPUTER DEALERS 


CAPITOL COMPUTEk SYSTEMS 
3396 EL GAMING AVE 
SACRAMEfTTO CA 95821 

TRS^SO SOFTWARE EXCHANGE 
n BRIARCLIFF DR. 

MILFORD NH 03055 

OP AMP TECH BOOKS 
1033 N. SYCAMOKb AVE. 

LOS ANGLES C A 90038 


COMPUTER CABLEVISION, INC 
2617 42ND ST. NW f2 
WASHINGTON IX 20007 

KENNEr Y SYSTEMS 
74 BROAD ST 
LYNDONVILLE VT 05851 

ADVANCED C OMPUTl R PRODUCTS 
mOBL ETINGER 
SANTA ANA CA 9270.? 


HOBBY WORLD ELECTRONICS 
19355 BUSINESS CENTER DR 16 
NORTHRIDGE CA 91324 

AUGUST AUTOMATION 
28 MILK ST. 

WESTBORO MA 01581 

THE CPU SHOP 
39 PLEASAN I ST . 
CHARLESTOWN MA 02129 


JAJ ELECTRONICS LTD 
28 COLLINGTON AVE. 

BEXHILL ON-SEA, E. SUSSEX, ENG 

COMPUTER VILLAGE 
931 SW 87TH AVE. 

MIAMI FL 33174 

L. C. SALES 

100 HINC HEY AVE. 1705 

OTT AWA, ONT.. CAN. KIY4L9 
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Computers may never replace de- 
cathalon participants in future 
Olympics but a new computer- 
ized graphics system is helping 
guide team members toward pos- 
sible gold medals. Such a com- 
puter system was recently do- 
nated to the United States Olym- 
pic Committee by two com- 
panies (Megatek of San Diego, 
CA, and Data General of West- 
boro, MA) to help produce bet- 
ter trained athletes. After proc- 
essing relevant input from Mega- 
tek's graphics system, the Data 
General computer prints out a 
profile of an athlete’s strengths 
and weaknesses, then makes sug- 
gestions for possible improve- 
ments in performance. Known as 
CBA (Computerized Bio-Mechan- 
ical Analysis), the program gives 
coaches an effective method for 
improving the performance of 
their athletes and lifting them 
to higher levels of achievement in 
future international competition. 

The dynamic-body analysis be- 
gins by filming the athlete in ac- 
tion. Such a preliminary motion- 
picture method of observation 
and criticism is already widely 
used in many sports. And all 
have produced good results. But 
this is the first time that observa- 
tion and criticism is being done 
by computer and the results, It Is 
estimated, will be far greater. 

The CBA method uses high-speed 
film to record movements of an 
athlete during actual competi- 
tion. This film is then developed 
and every frame is carefully ex- 
amined by a medical scientist. 
Prevailing forces at joints 
(shoulder, upper arm, forearm, 
wrist, hand and knee) are re- 
corded for subsequent calcula- 
tion and evaluation by the com- 
puter. 

A sonic digitizer pen then 
traces these key body joints and 
registers them on the Whizzard 
7000 graphics screen. Coordi- 


nates of points touched by the 
tracing pen appear on the CRT in 
the form of stick-llke figures. 
These coordinates are coded and 
the information is fed into Data 
General's S/250 computer for 
processing. Factors such as velo- 
city, acceleration, direction, 
angle and other forces generated 
by body movements are then cal- 
culated by the computer. 

Announcements of both gifts 
were made at the NCC '79 show 
In New York, this past June. 

Both the Megatek Whizzard and 
the Data General computer will 
be used by coaches to generate 
bio-mechanical analyses during 
training sessions. The computer- 
ized guidelines are expected to 
be of immense help In preparing 
athletes for international compe- 
tition, said Colonel F. Don Miller, 
executive director of the Olym- 
pic Committee. 

Developer of the CBA pro- 
gram is Dr. Gideon Ariel, who 
also serves as director of com- 


puter science bio-mechanics for 
the U.S. Olympic Sports Medi- 
cine Committee. “Megatek’s 
graphics system and Data Gener- 
al’s Eclipse are the keys to our 
computerized bio-mechanical 
analysis program,” said Dr. Ariel. 
“Olympic coaches and athletes 
require such interactive and vi- 
sual interface between them- 
selves and the computer to see 
what errors are being made and 
to determine what techniques 
can be used to improve perform- 
ance. 

“With the CBA system,” con- 
tinues Dr. Ariel, “Olympic 
coaches will be able to test out 
recommended changes in rou- 
tines before any physical effort is 
expended by the athlete. Saving 
of both time and energy will be 
tremendous and the Olympic 
Committee Is already excited 
about the future possibilities of 
helping top athletes achieve their 
full potential.” 

— Harry Shershow 



Illustration by Mark Sewell 
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The Future of the Miracle Chip 


The 1970s “miracle chip" com- 
puter technology, which gave us 
microcomputers, digital watches, 
pocket calculators, satellite tele- 
vision, memory typewriters and 
computer games, has only begun 
to transform society. More as- 
tounding advances on the con- 
sumer horizon by the year 2000 
include advanced home comput- 
ers which will allow kids to catch 
up on missed lessons or do extra- 
curricular learning and help adults 
to do some of their office work 
at home, shop and read the daily 
paper, predicts Dr. Toshio Saku- 
rai, a Pennsylvania State Univer- 
sity physicist. Sakurai is studying 
the basic physics of an experi- 
mental method for making cheap- 
er and more efficient miracle 
chips. 

“As today’s already micro- 
scopic miracle chips make way 
for even smaller, more powerful 
ones,’’ says Dr. Sakurai, “micro- 
computers will be built into all 
kinds of instrumentation to moni- 
tor and/or control performance. 
This would make possible fuel sav- 
ings in autos, airplanes and heat- 
ing furnaces; and warnings when 
mechanisms, such as car brakes, 
are about to malfunction.’’ 

Using a “magnetic-sector, at- 
om-probe field ion microscope,’’ 
which he and his mentor, the late 
Dr. Erwin Mueller, invented in 
1973, Dr. Sakurai and his stu- 
dents have learned that the poten- 
tial already exists for manufac- 
turing miracle chips up to 1000 
times faster, and therefore far less 
expensively, than is done now. 

With a grant from the Research 
Corporation of New York, a pri- 
vate foundation which finances 
university research. Dr. Sakurai’s 
group is studying how to use an 
ionized beam of the mercury- 
like, semi-metal gallium to make 
miracle chips. 

Essentially a miracle chip is a 
fleck of pure silicon, the main 
component of sand, and, next to 
oxygen, the most abundant ele- 
ment on earth. Currently as tiny 
as one-tenth of an inch in diame- 
ter and one-hundredth of an inch 


thick, it has been coated with 
other substances, and an intricate 
electronic circuitry pattern has 
been etched on its surface. 

Silicon is used because it can be 
either electronically conducting 
or non-conducting, depending 
upon the small amounts of im- 
purities added to it. Thus, by 
making a pattern of impurities, 
as many as 2000 minute tran- 
sistors can be imprinted on a tiny 
chip. 

Together, millions of these 
chips comprise the “brains’’ of 
today’s most sophisticated com- 
puters — with millions of electri- 
cal signals being transmitted si- 
multaneously, almost at the speed 
of light. 

“For miracle chip technology 
to become economically attrac- 
tive on a massive scale,’’ says Dr. 
Sakurai, “we’ll have to achieve 
an enormous decrease in size and 
increase in speed — comparable 
to the one which permits today’s 
hand-held calculators to do the 
work that required room-size 
computers 20 years ago.’’ 


The problem. Dr. Sakurai ex- 
plains, is that the chip size is lim- 
ited by how narrow the etched 
pattern slits can be made; and 
the slit size is limited by the 
wavelength and intensity of the 
etching beam. 

“To make the original com- 
puter circuits,’’ says Dr. Sakurai, 
“an ultraviolet (UV) light beam 
was used, because this was the 
conventional tool for photo-lith- 
ography.’’ 

However, UV light limits how 
small and clear the etching can 
be made. The miracle chip resul- 
ted from a switch to an electron 
beam. This method improved the 
clarity and speed of the etching 
because an electron beam has a 
shorter wavelength. Also, It’s fas- 
ter and more intense, and can be 
more finely focused. 

By switching again, this time 
to an ion beam. Dr. Sakurai says, 
miracle chips can be made much 
smaller, faster, more efficient and 
cheaper — because an ion beam Is 
far more Intense and faster than 
an electron beam. 

It is the size of these already 
microscopic Insulating and con- 
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ducting parts that is at issue. 
These must be made far smaller 
to decrease the size of the chips 
and to increase the speed and 
hence efficiency of the chips. 

“We found,” says Dr. Sakurai, 
“that a gallium beam improves fo- 
cusing and therefore circuit clari- 

ty about 50 times and etching 
speed about 1000 times. Because 
the cost of making computer 
chips is Inversely proportional to 
the speed, a gallium Ion beam has 
great potential for further revo- 
lutionizing computer technology. 

“In the meantime, more must 

be learned about the gallium ion- 
ization process and its use as an 
etching tool before It’s possible 
to design and construct the type 
of highly complicated and expen- 
sive equipment needed to make 
the next computer revolution a 
reality.” 

Computers Go to G 

Prosecution of criminal cases in- 
volves costly and time-consum- 
ing procedures for local govern- 
ments. But In Contra Costa 
County, California, where court 
activity has increased 40 percent 
in the last year, a computerized 
court management system has 
stabilized costs and made more 
information available more 
quickly to court officials. 

According to Tom Falce, 

County Director of the Law and 
Justice Systems Development 
Project, the county has taken its 
first step in the development of 
a distributed data processing net- 
work of computers to manage 
the entire criminal justice system. 

Minicomputer systems in each 
of the county’s four lower courts 
are processing the collection of 
parking citation fines and prepar- 
ing schedules of court resources 
and activities. 

Contra Costa County Incor- 
porates 13 cities and Is Cali- 
fornia’s eighth largest county, 
with a population of 600,000. 

The area endures a heavy volume 
of traffic; and In recent years the 
rising incidence of illegal parking 
has been one of the local govern- 
ment’s major concerns. In the 
city of Walnut Creek, for ex- 
ample, 50,000 parking tickets 
were issued last year. 

The county’s lower courts are 
responsible for collecting parking 
and other traffic violation fines 
as well as arbitrating these infrac- 
tions, if challenged; mediating 
misdemeanors like petty theft or 
drunk driving; and conducting 
preliminary hearings for felonies 
like rape, murder and armed rob- 
bery. 

Each of the county’s lower 
courts employs a staff to process 
the collection of fines and to 

ourt 

schedule court activities. Prior to 
computerization, these tasks 
were performed manually; but 
employees had trouble keeping 
up with an increasing workload. 

To expedite the flow of in- 
formation among the county’s 
criminal justice departments, the 
county formed the Justice Auto- 
mation Advisory Committee to 
investigate automation as an al- 
ternative method to manual 
operations. 

The committee concluded that 
automation was the most effi- 
cient and economical solution to 
the problem. 

An IBM 370/158 mainframe 
computer in the county’s central 
data processing facility In 
Martinez was performing a num- 
ber of county functions like pro- 
cessing the payroll, maintaining 
welfare records, and calculating 
property taxes. But this com- 
puter was operating In a batch 
mode, which produced delays be- 
tween data entry and processing. 
The county needed a different 
kind of computer system — one 
that could capture data at the 
source, could be operated easily, 
and could provide ready answers 
to questions. 

The staff selected Data 
General computer systems with 
32K core memory, 10 megabyte 
disks, three Dasher display ter- 
minals and medium-speed 
printers, which were all Installed 
in the first of the four lower 
courts in November 1977. Appli- 
cation software was written in 
Interactive COBOL. 

The systems were operational 
in the pilot court in the spring of 
1978 and system impelementa- 
tion in the other courts began. 

“The computers are managing 
the whole parking system here,” 

Falce said, “which is really a 
high-volume, accounts receivable 
type of application.” Administra- 
tive personnel at each court enter 
citation data into the computer, 
which determines if the violation 
Is legitimate, calculates the bail 
or fine and later records payment 
and subsequent court actions. 

The computer also records 
nonstandard or exceptional viola- 
tions — those committed by per- 
sons with out-of-state registra- 
tions, multiple violations, and so 
forth. 

The criminal calendar applica- 
tion schedules the activities In 
the courtrooms as well as the re- 
sources available and reports the 
actions taken by the court on the 
cases scheduled. This function es- 
sentially designates the who, 
what, when, where and why of a 
particular case and prepares an 
agenda. What, when, where and 
why are easily determined; but 
any number of individuals, in ad- 
dition to attorneys, may be 
asked to attend a hearing, such as 
the probation officer or law en- 
forcement officer. 

These case details are input to 
the systems, the agenda is com- 
piled and reports are generated 
on the system printers and distri- 
buted to the parties Involved. 

Case data from Individual courts 
Is also examined at this time to 
determine if a defendant has any 
other offenses pending In 
another court in the county. 

“The criminal calendar is very 
Important,” Falce said, “because 
it is absolutely critical that all 
agencies are aware of the court 
agenda.” Each of these agencies 
schedules its activity and re- 
sources around this agenda, so 
coordination and accuracy are 
essential. 

“This is only the first step in 
a series of computer Installations 
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for the whole criminal justice 
system. In the next six months 
we expect to double both system 
memory and disk space. And we 
want to add a third application 
to process moving traffic viola- 
tions as soon as possible. 

“We plan to expand even fur- 
ther within the next two years, 
adding processors to perform 

case tracking for the district at- 
torney, bookings and jail 
management for the sheriff, case 
management for the probation 
office, case tracking for the pub- 
lic defender and calendar and 
jury management for the super- 
ior court,” said Falce. “Our goal 
Is to tie all these applications to- 
gether into a distributed proces- 

sing network in the county. In- 
formation will be captured at the 
source, in the functional work 
flow, and passed via the network 
to each agency as it gets involved 
with the case. The efficiencies 
and accuracy of this system will 
be a tremendous boost to the 
operation of the criminal justice 
system." 

Dr. Nicholson’s Magi 

Dr. J.H. Nicholson, a dentist in 
Dallas, Texas, recently bought a 
personal computer to help out 
with office management func- 
tions such as payroll, billing and 
supply records. 

With those routine programs 
easily accomplished, the enter- 
prising doctor turned to his 
Apple II to help him bring pa- 
tients back to his office on sche- 
dule. Now he’s going a step 
further and devising a program to 
help make those office visits a 
little less intimidating. 

Dr. Nicholson previously used 
a manual patient reminder sys- 
tem, but early this year he de- 
cided to check out the effective- 
ness of the system and was as- 
tounded by the results. In 1978 
alone, a flaw in the system 
dropped over 90 patients from 
the recall process. Until then, he 
had assumed these patients either 
ignored their six-month reminder 
notices or had taken their busi- 
ness to another dentist. 

The Apple 1 1 was programmed 
to see that reminder notices were 
mailed on time, and a follow-up 
mailing to those 90 “lost” pa- 
tients produced new appoint- 
ments for over 80 percent of 
them. 

The greatest challenge for the 
system lies ahead, however. Dr. 
Nicholson and a software special- 
ist are now devising a high-resolu- 
tion graphics system on the 
Apple 1 1. They hope It will lessen 
the anxiety caused by the 
nation's most disagreeable chore 
— visiting the dentist. 

When fully operable, the sys- 
tem will enable Little Johnny to 
see a depiction of the “ideal” 
mouth with molars, bicuspids. 

ic Dental Charts 

incisors and the like lined up in 
perfect curvature. 

The Apple will then show 
Little Johnny his own mouth 
less than perfect but still his — 
adding cavities, fillings, bridge- 
work and extractions, all color- 
coded to help the dentist explain 
what has been done, what needs 
to be done, and, hopefully, why 
it won’t hurt a bit. 

Admittedly, the graphics can’t 
numb the pain. Dr. Nicholson 
believes, however, that they can 
help the patient to relax. 

“The visual picture will be 

something they can relate to,” he 
explained. “It should help put 
them at ease. At the very least, it 
is sure to get their attention. 

“You mention the magic word 
‘computer,’ put their chart on 
the screen, and they're going to 
watch, listen and, if they have 
any questions, ask them.” 

Dr. Nicholson and his “magic 
dental charts” may well become 
a hard act for other dentists to 
follow. 

Reprinted from Apple Maga- 
zine, Volume 1, Issue 2, by per- 
mission of Apple Computer, Inc., 
Cupertino, CA. 

Garpools and Gompi 

CarShare carpooling information 
system is Houston’s attempt to 
save gas through computer use. 

The Metropolitan Transit Au- 
thority (METRO) of Houston and 
Harris County recently unveiled 
their newly computerized system, 
which was designed and devel- 
oped by Contemporary Commun- 
ications Corporation of Houston 
and uses computers from Data- 
point Corporation of San An- 
tonio. 

When a phone call is received 
from a CarShare candidate, data 
concerning the person’s name, 
work address, home and work 
phone numbers, work days, work 
time and whether the request is 
to share their vehicle or to ride is 
entered into the computer. The 
system accommodates those who 
own a vehicle and wish to both 
drive and share, those who only 
want to share a ride and those 
who do not own a vehicle but 
would like to join a carpool. 

The computer provides an in- 

Iters 

stant search of the CarShare files. 
Data from all prior candidates 
within the files is arranged to 
show who lives within 3 miles 
and works within 1.5 miles of 
the requester. The file search can 
be extended to also indicate ad- 
joining areas or to other candi- 
dates who live along the request- 
er’s most probable route to work. 

The information Is displayed 
on the computer’s screen and 
simultaneously a letter of reply 
concerning the CarShare request 
Is produced on an attached print- 
er for mailing to the candidate. 

Because of ERA requirements 
concerning employee ride sharing, 
large businesses in the Houston 
area have begun to pay special at- 
tention to CarShare. Several are 
interested in placing video termin- 
als in their own offices for direct 
tele-communications with the 
METRO system, which is current- 
ly matching 75 to 80 percent of 
the would-be carpoolers request- 
ing its services. 
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“World of Tomorrow” Theme Featured 
at Personal and Business Computer Show 



See the computerized world of 
tomorrow . . . today, at the 
Northeast Personal & Business 
Computer Show, Boston Hynes 
Auditorium, September 28 to 30. 

Hundreds of manufacturers, 
distributors and retailers will 
showcase their new 1980 micro, 
mini and small computer sys- 
tems. Companies exhibiting in- 
clude Radio Shack, Commodore, 
RCA, Compucolor, Texas Instru- 
ments, Heath kit and Burroughs, 
said show officials. 

Personal computerists will be 
able to meet and talk with major 
terminal and peripheral company 
representatives, plus software de- 
velopers, magazine editors and 
book publishers. The enthusiast 
will see computer art, graphics 
and animation, hear computer 
synthesized music, watch com- 
puterized amusements, play elec- 
tronic and video games and attend 
free tech talks and briefings given 
by internationally recognized 
speakers. 

Computerists interested In 
business systems will find small 
and medium-sized systems at the 
show. Attendees will hear clear, 
non-intimidating and non-tech- 
nical explanations of how busi- 
nessmen and professionals are 
using today's technology to In- 
crease productivity and profits, 
yet decrease their work load, 
officials said. 

On view will be office automa- 
tion, business software, and infor- 
mation systems. Many of the ex- 
hibitors will be catering to peo- 
ple interested in starting their 
own computer business, or chang- 
ing their job in the computer in- 
dustry. 

The businessman who thinks 
he has everything will realize he 
doesn't when he sees the Zell 
Electronic Executive Desk. The 
desk sells for $15,000 and comes 
complete with a color TV with 
UHF and VHP receiver, a closed 
circuit TV monitor with two or 
more cameras and a display ter- 
minal for the executive's mini- 


computer, which is also built in- 
to the desk. Other built-in gadgets 
Include an audio cassette record- 
er and player which is part of the 
desk's stereo sound equipment, 
a video player and recorder, cus- 
tom remote operated telephones 
with speakers, an automatic pa- 
per copier, a paper shredder, an 
electronic telephone index, an 
automatic pencil sharpener, a dic- 
tating transcriber, a printing 
adding machine and a calculator. 

In addition, there's an electri- 
cal height adjustment which 


Within the next ten years, you'll 
not only be using your telephone 
to make business calls, but to ex- 
change messages and retrieve data 
stored in computer banks as well, 
according to an Arthur D. Little 
study. And, while your conven- 
tional copying machine will still 
duplicate documents, it will also 
serve as a facsimilie communica- 
tions terminal and as a printer for 
typewriters and computers linked 
to it. 

Arthur D. Little, Inc., the in- 
ternational research and manage- 
ment consulting firm, which has 
just completed a study of the 


raises the desk for standup use. 
The desk comes In black walnut, 
teak, rosewood, or elm burl — 
and if your favorite gadget is miss- 
ing from the above list, the manu- 
facturer will be happy to build it 
into your custom unit. 

The show is offering an 
$18,000 computer as a door 
prize. 

For more information contact 
Jane Badgers and Company, 75 
McCarthy Road, Newton, MA 
02159; (617) 244-5305; (617) 
523-5563. 


growing influence of microproc- 
essor technology, cites these as 
examples of the way office equip- 
ment of today will evolve into 
microprocessor-controlled multi- 
purpose office appliances. After 
1987, says Frederic G. Withing- 
ton, a computer industry expert 
who led the business communica- 
tions portion of the study, larger 
and more advanced companies 
will begin to link these “hybrid" 
products with one another to 
form total office systems. 

The study forecasts that value 
of shipments for business com- 
munications equipment In four 


Office Appliances and Communications 
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countries — the United States, 
United Kingdom, France and 
West Germany — will rise from 
$9.3 billion in 1977 to as much 
as $23 billion in 1987. That in- 
crease, says Withington, is con- 
strained by such factors as added 
costs. Few information appli- 
ances, he notes, actually reduce 
the cost of office operations; 


rather, they improve communi- 
cations and save time. 

Conflicting government re- 
quirements and the need for im- 
proved common carrier systems 
to handle sophisticated commu- 
nications equipment will also 
constrain market growth. Then, 
too, there is still a lack of soft- 
ware that can be understood by 


the ordinary office worker as 
well as the trained technician. 

Despite these constraints, says 
Withington, the future will see 
intense competition among com- 
panies and national interests. A 
flood of novel product offerings 
will become available. In general, 
he says, there will be a chaotic 
but richly dynamic market. 


☆ Announcements 


The Sacramento Micro Com- 
puter Users Group (SMUG) pro- 
motes personal computers as a 
hobby. Club membership (150+) 
includes a loosely structured 
group of local hobbyists who get 
together once a month in an in- 
formal forum to discuss and hash 
over some of the problems in 
personal computing. A monthly 
newsletter, ‘Tush & Pop”, con- 
tains information and ads from 
local commercialists. Members 
receive group discounts on maga- 
zine subscriptions, electronic 
components and hardware and 
software systems. Meetings are 
held every fourth Tuesday of 
every month this year (except 
December 18, 1979) at the 
SMUG Training Building on 59th 
Street, between Highway 50 and 
Folsom Boulevard. Contact 
SMUG, P.O. Box 161513, Sacra- 
mento, CA 95816. 

The Pima Community College 
Computer Club (PCt4) has been 
formed at the East Side campus, 
7830 East Broadway, and meets 
the second Friday of each month 
at 7:30 p.m. Most members have 
already purchased systems, but 
those still searching for the best 
buy are welcome, as are non- 
students. Several system demon- 
strations have been held and 
more are planned. Contact Mike 
Blicharz at (602) 749-9157 or 
Saul Levy at (602) 793-0670. 


The Micro-Computer Business 
Users Group (BUG) now pub- 
lishes a monthly newsletter, offer- 
ing BUG members exchange of 
software evaluations, criticisms, 
ideas and advice. There is a charge 


of $10 for the newsletter for 
1979. 

Group meetings, generally free 
and Informal, often include guest 
speakers and panel discussions. 
Meetings are usually held on the 
third Thursday of each month in 
midtown Manhattan from 7:00 
to 9:00 p.m. Fcr more informa- 
tion contact Micro-Computer 
Business Users Group, 161 W. 
75th St., New York, NY 10023. 
(212) 580-3589. 


The Delmarva Computer Club, 
a general interest club, meets at 
Arcadia High School in Oak Hall, 
VA, at 7:30 p.m. on the first and 
third Wednesday of each month. 

Beginners are able to get hand 
hands-on programming instruc- 
tion In BASIC language. Ad- 
vanced members work on com- 
munity projects and software 
development and exchange. For 
further information contact Jean 
Trafford, Secretary, Delmarva 
Computer Club, P.O. Box 36, 
Wallops Island, VA 23337; (804) 
824-3400 after 5:15 p.m. 


The new Solano TRS-80 
User's Club of Fairfield, CA, 
holds meetings every third Thurs- 
day at Owens-llliols, 2500 Hun- 
tington Drive. For more informa- 
tion contact Dave or Steve Irwin 
at 550 Marigold Drive, Fairfield, 
CA 94533; (707) 422-3347. 


Shoppers for computers in the 
Southern California area can use 
a new service implemented by 
the Southern California Com- 
puter Dealers Association. 

Until now, computer custom- 
ers relied on magazines and the 


Yellow Pages for store locations. 
Now everyone from San Diego 
to Santa Barbara may dial a toll 
free number, (800) 432-7257, 
and reach the Consumer Com- 
puter Information Service. The 
answering voice (not a computer) 
will ask for the caller’s city; then 
thecaller will be given the names, 
addresses and phone numbers of 
the three nearest computer stores. 


Washington Area Kim Enthu- 
siasts meet each month at the 
McGraw-Hill Continuing Educa- 
tion Center in Washington, DC, 
to study operation, expansion 
and applications of KIM-1 micro- 
computers. Meetings are at 7:30 
p.m. on the third Wednesday of 
every month. 

For more information contact 
WAKE, c/o Ted Beach, 5112 
Williamsburg Boulevard, Arling- 
ton, VA 22207; (703) 538-2303. 

A task force of the ACM sub- 
committee on Elementary and 
Secondary Schools has assembled 
a set of materials on program- 
ming contests. Designed to aid 
high schools, colleges and individ- 
uals in planning high school pro- 
gramming contests, the material 
is geared to team contests but 
can be adapted to individual com- 
petitions. The packet includes 
suggested rules, sample problems, 
references and solutions. For 
more information, contact Dale 
Bryson, Mathematics Dept., Ump- 
qua Community College, P.O. 

Box 967, Roseburg, OR 97479; 
or R. Waldo Roth, Chairman, 
Dept, of Computer Science, Tay- 
lor University, Upland, IN 46989; 
(317) 998-2751 ext. 269. 
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GRAPHIC-TREK This tull graphics, real time game is full of fast, 

exciting action! Exploding photon torpedoes and 
phasers fill the screen! You must actually 
navigate the enterprize to dock v/ith the giant space stations as well as to 
avoid klingon torpedoes! Has shields, galactic memory readout, damage 
reports, long range sensors, etc! Has J levels for beginning, average, or 
expert players! 

INVASION WORG Time: 2099 Place: Earth's Solar 

System Mission: As general of earths forces, your job is to stop the Worg 
invasion and destroy their outposts on mars, venus, saturn, neptune, 
etc! Earth's Forces: Androids — Space Fighters — Lazer Cannon — 
Nuetrino Blasters! Worg Forces: Robots — Saucers — Disintegraters — 

Proton Destroyers! Multi level game lets you advance to more complicated 
game as you get better! 

STAR WARS Manuever your space fighter deep into the 

nucleus of the Death Star! Drop your bomb then escape via the only 
escape route. This graphics game is really fun! May the force be with you! 

SPACE TARGET Shoot at enemy ships with your lazer gun. If they 

eject in a lifeboat vehicle, capture them, or if your cruel, destroy them! 
Full graphics, real time game! 

SAUCERS This fast action graphics game, has a time limit! 

Can you be the commander to win the distinguished cross! Requires split 
second timing to win! Watch out! The saucers fight back! 

Package One — $1 2.95 

LIFE This Z-80 machine language program uses full 

graphics! Over 100 generations per minute make it truly animated! You 
make your starting pattern, computer does the rest! Program can be 
stopped and changes made! Watch it grow! 

REAL TIME This full graphics simulator lets you pick what 

1 AMDPR planet, asteroid or moon you wish to land on! 

LMiMUcn The "Live" keyboard gives super response that 

gives you the feeling of being in command! Has 3 skill levels that make it 
fun for everyone. 

GREED II Multi-ievel game is fun and challenging! Beat the 

computer at this dice game using your knowledge of odds and luck! 
Computer keeps track of his winnings and yours. Quick fast action. This 
game is not easy! 

THE PHARAOH Rule the ancient city of Alexandra! Buy or sell 

land. Keep your people from revolting! Stop the rampaging rats and 
locusts'. Requires a true political personality to become good! 

ROBOT HUNTER a group of renegade robots have escaped and are 

spotted in an old ghosttown on mars! Your job as "Robot Hunter" is to 
destroy the pirate machines before they kill any more settlers! Exciting! 
Challenging! Full graphics! 

Package Four — $1 2.95 

CHECKERS 2.1 Finally! A checkers program that will challenge 

everyone! Expert as well as amateur! Uses 3-ply tree search to find best 
possible move. Picks randomly between equal moves to assure you of never 
having identical games. Computer also makes sly remarks about the game! 

POKER FACE The computer uses psychology as well as logic to 

try and beat you at poker. Cards are displayed using TRS-80’s full graphics. 
Computer raises, calls, and sometimes even folds! Great practice for your 
Saturday night poker match! 

PSYCHIC Tell the computer a little about yourself and he'll 

predict things about you, you won't believe! A real mind bender! Great 
amusement for party's. 

TANGLE MANIA Try and force your opponent into an immobile 

position. But watch out, their doing the same to you! This graphics game is 
for 2 people and has been used to end stupid arguments. (And occasionally 
starts them!) 

WORD SCRAMBLE This game is for two or more people. One person 
inputs a word to the computer while the others look away. The computer 
scrambles word then keeps track of wrong guesses. Can you make less 
mistakes then your adversary? 

Package Two — $1 2.95 

SUPER Make your bets just like at the real racetrack! 8 

unDCCDAPPI horses race in this spectacular graphic display! Up 

nunocnMUC. g people can play! Use's real odds but has that 

element of choice you see in real life! Keeps track of everyone's winnings 
and losings. This is one of the few computer simulations that can actually 
get a room of people cheering! 

MAZE MOUSE The mouse with a mind! Computer generates 

random mazes of whatever size you specify then searches for way out! The 
second time thru he'll always go fastest route! A true display of artificial 
intelligence! Full graphics, mazes & mouse! 

AMOEBA KILLER you command a one man submarine that has 
. been shrunken to the size of bacteria in this exciting graphic adventure! 
Injected into the presidents bloodstream, your mission is to destroy the 
deadly amoeba infection rampaging his body! 

LOGIC This popular game is based on mastermind but 

utilizes tactics that make it more exciting and challenging! Has 2 levels of 
play to make it fun for everyone. 

SUBMARINER Shoot torpedoes at the enemy ships to get points. 

Fast action graphics, arcade type game is exciting and fun for everybody! 

Package Five — $1 2.95 

POETRY This exciting and sometimes funny program lets 

you choose the subject as well as the mood of the poem you want You 
give TRS-80 certain nouns or names, then mood, and he does the rest' 
TRS-80 will write different poetry about one subject forever if you let 
him. Has a 1000 word + vocabulary of nouns, verbs, adjectives, adverbs! 

electric ARTIST written by a working artist and a computer 
engineer to make drawing on the video screen easier then picking up a 
pencil! (Less messy too!) Manual: Draw, erase, move as well as, Auto- 
Draw, erase, move. Uses graphics bit's not bytes. Graphic face in ad done 
using this ingenius program! 

galactic The Swineus enemy have long range phasers but 

RATTIC cannot travel at warp speed! You can, but only 

f^ave short range phasers! Can you blitzkrieg the 
enemy without getting destroyed! Full graphics — real time! 

WORD MANIA can you guess the computers words using your 

human intuitive and logical abilities? You’ll need to, to beat the computer! 
He keeps score and gets mad if he loses! 

AIR COMMAND Real time, graphics Flight Simulator! Land, 

take-off, get out of a spin! Be careful not to stall! Watch your fuel gauge' 
Requires a clear headed pilot. 

Package Three — $1 2.95 

20 HOME Did you ever get a loan and wonder if they 

PIMAMPIAI figured interest or payments correctly? Or did 

riiMMiMUiML you ever want to see what your payments would 

PROGRAMS borrowed x amount at x% interest over 

X years! Figures amortization, anuitys, 

depreciation rates, interest tables, earned interest on savings and much, 
much more. This program will get used again and again. A must for the 
conscientious, inflation minded person. 

Package Six — $1 2.95 

Home Computer 
Software For 
Everyday 
Applications 


EliUTEK 

Exceptional Software thru Research & Imagination 
Send Check, Money Order or Bank Card No. to: 


SIMUTEK ENT. 
P.O. 35298 
Tucson, AZ 85740 


Please Add 1.75 
Postage & Handling 


24 HOUR HOTLINE 
(602) 882-3948 



Same Day Shipment on Bank Cards & Money Orders 
All Programs Require a Minimum of 16K Level 2 
Packages Available on Diskette (32K System) $5.00 Extra 
TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP. 
2 or More Programs Get 10% Discount 
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FUTURE COMPUTWG 


On Lan^ua^es 


Today, more than 100 computer lan- 
guages are in use by programmers to 
communicate instructions or com- 
mands from the keyboard to a com- 
puter. Internally, Assembly and 
Machine level languages are used to 
program the operating systems of 
computers. 

The most popular high level lan- 
guages are: COBOL for business ap- 
plications; FORTRAN for scientific 
work; BASIC for home, hobby, and 
small business computers; and 
PASCAL for teaching programming to 
college students. All of these lan- 
guages, except Assembly and Machine 
language, use special English words 
and simple mathematical notations to 
express commands for actions to be 
taken within a computer system. 

The high-level languages, such as 
BASIC or COBOL must first be trans- 
lated into low-level machine codes 
before the computer can understand the 
commands. A high-level statement 
such as “C = B + A”, when trans- 
lated, appears in machine level code as 
a string of bits and bytes: 
“101 10010000110100101000101001 
1101010100 . . . Translators ac- 
complish these tasks. Translators are 
programs stored within computers to 
convert high-level code to machine 
language. 

Which of the present day languages 
will persist in the future? What changes 
will take place? What, if any, new lan- 
guages will evolve? Those are the most 
popular questions among computer 
scientists. We should first make a clear 
distinction among several broad cate- 
gories of use for computer program- 
ming languages: 1 ) Some languages are 
primarily used to program a computer’s 
operating system. 2) Other languages 
are used for business or scientific appli- 
cations (payroll, accounting, math 
problems). 3) A third category of lan- 
guages is used to manipulate large or 
small data bases; that is, retrieve 
records, update files, and carry out 
procedures for generating new infor- 
mation from existing files. 

In the first category (for operating 


— BY WILLIAM R. PARKS 

systems) we see today three predomi- 
nant languages: PASCAL, Assembly, 
and Machine languages. Those lan- 
guages are frequently used to code 
programs which constitute the compu- 
ter’s main operating system. The 
operating system is really only a set of 
programs that comes with a computer. 
For example, when you purchase a 
home computer today you get an 
operating system, as part of the pur- 
chase price, which is permanently 
stored somewhere in the computer’s 
memory. In the past, most operating 


Will 

‘STRUCTURED 
ENGLISH CODE” 
emerge out 
of the morass as 
the main language 
of the future? 


systems have been written in Assem- 
bly. However, I believe that PASCAL 
is destined to become the predominant 
language for future programming oper- 
ating systems. Assembly and Machine 
language may still be u.sed in parts of 
the operating system. However, these 
lower level codes will become much 
less important than they are today. 

If PASCAL does become the most 
important operating system language in 
the future, several significant things 
will happen: 1) The dedicated hobbyist 
will be able to rewrite or even create his 
own operating system. 2) The begin- 
ning student of programming will 
quickly learn how the computer’s 
system operates. By contrast, today 
most operating system programs are 
difficult to understand even by profes- 
sional programmers. Machine lan- 
guage and Assembly language are low 
level codes which are hard to use and 
document. Usually the original author 
of the low-level programs is the only 
one who seems to know what’s going 


on. And he, too, soon forgets the 
complex coding with the passage of 
time. 3) One spectacular result of 
switching to PASCAL will be that 
operating systems will become more 
responsive to the needs of the computer 
user. It will be possible to have the most 
complex operating systems (found only 
in the biggest computers today) 
resident in small home computers at a 
very small fraction of the development 
cost. During the recent NCC show in 
New York, as a matter of fact, Apple 
computer company displayed the first 
personal computer to use PASCAL. 
That is a significant step forward. 

Easy dialogue between computer 
and man will be the main feature of 
such a future language. Programs will 
be written with the aid of the computer. 
Human voice input and computer voice 
output will generate whole sections of 
program code in the English-like lan- 
guage of the future. The roots of that 
language are already here in BASIC, 
and some are in the characteristics of 
PASCAL. 

The third main use of computer lan- 
guages instructs a computer to retrieve 
information from large data bases. The 
languages currently used for manipu- 
lating these large data bases are often 
not even considered bona fide lan- 
guages by programmers. The name for 
such a language is “QUERY’’. 
QUERY allows you to use English 
sentences to interrogate a computer’s 
data base. With QUERY you can ac- 
cess any record or any item within a 
record. As this language for retrieving 
information evolves, it might someday 
be possible to speak in “street” English 
to extract information from large data 
bases. In the future, QUERY could 
easily become a standardized language 
that all children will learn in school. 
They will use it to speak to computers 
for the purpose of acquiring knowledge 
on any subject stored in a data base. 
These data bases will hold more in- 
formation than the largest libraries now 
in the world. An interrogative language 
like QUERY could quickly retrieve all 
kinds of information (programs. 
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games, learning systems, news, 
entertainment) without requiring any 
knowledge of programming on the part 
of the user. This is already being done 
on a limited scale as non-programmers 
now prepare lists of procedures to be 
done with certain records and files in 
the database. 

As described above, the languages 
used in each of these three main areas of 
programming are not necessarily the 
same. Distinctions among the different 
areas will continue into the future. 
However, the languages used in each 
area will continue to evolve in their 
own channels. To some extent, the 
above predictions of language devel- 
opments are already taking place in 
some form. And, it is only a matter of 
time before all the mentioned possi- 
bilities become realities! 

The second main use of computer 
languages is for applications in busi- 
ness (payroll, billing, ordering), in the 
home (games, education, finance), in 
industry (production planning, re- 
search). Big business today writes most 
of its application programs in COBOL. 
Small business computer u.sers rely 
more on BASIC and extended versions 
of BASIC. Which language will pre- 
dominate in the future? The leaning 
seems to be in the direction of some 
version of BASIC! As a matter of fact, 
a recent school survey has shown that 
BASIC has overtaken FORTRAN in 
the past year. BASIC is becoming more 
popular while FORTRAN seems to 
grow less popular. Will COBOL go the 
same route as FORTRAN? In the past, 
COBOL had been used so extensively 
by industry that it will rank as a main 
application language for some time. 

But I still think that a future version 
of BASIC will ultimately win the race 
for popularity. Perhaps it will combine 
the best features of PASCAL and the 
BASIC that is in use today. A con- 
venient name for this future language 
could be: “STRUCTURED ENGLISH 
CODE”! At this time, I predict that 
“structured English” will be the future 
language of computers. Furthermore, 
as computer memories become very 
large (100 megabytes) and wordlengths 
increase to 32 bits in home computers, 
we may even eliminate the word 
“structured” and refer to the future 
computer language as being ordinary 
ENGLISH — a subset of our native 
tongue! 


Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be. Level “/I at $129.95— is your starting point. 

Starting at just $129.95 for a Level ” operating system, 
you can now build the exact computer you want. Explorer/ 85 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. . .yet you're never 
forced to spend a penny for a component or feature you don 't 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities— a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible)— a computer which 
features onboard S-100 bus expansion — plus instant conver- 
sion to mass storage disk memory with either 5-1/4” diskettes 
or standard IBM-formatted 8” disks. 

For Just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don’t have them already), 
Explorer/85 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. . developing "state of the art” computer solutions for 
both the industrial and leisure environment. 

Level “A” Specifications 

Explorer/85’s Level "A” system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-l/O— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, /?/ m 5 generous prototyping space. 

(Level "A” makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 
can be programmed using 
the Netronics Hex Keypad/ 
A,- , Display.) 

X *■ C PC Board: glass epoxy, plated 

* ’ I through holes with solder mask 

^ • I/O: provisions for 25-pin 

(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
. play. . .cassette tape recorder in- 

put ... ca.ssette tape recorder output. . cassette tape control 
output. . .speaker output... LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit I/O ports •Crystal Frequency: 6.144 
MHz • Control Switches: reset and user (RST . 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bit 
binary • System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 00^ free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling. . .examine/change contents of memory 
...insert data... warm start .. .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature... go to execution address... 
move blocks of memory from one location to another. . .fill 
blocks of memory with a constant . . . display blocks of memory 
. . .automatic baud rate selection. . .variable display line length 
control (1-255 characters/line). . .channelized I/O monitor 
routine with 8-bil parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory... insert data... warm start. . .examine and change all 


By Natronics 



Level "A” at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 




Hex Keypad/ Display. 



Explorer/85 with 
”C” card cage. 


^ Nelron!c?R&? uT, BepT^^To”" "" "" *"* " 

I 333 Litchfield Road. New Milford, CT 06676 

I 
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Please send the items checked below — 

□ Explorer/85 Level “A” Kit (ASCII 
Version), $129.95 plus $3 p&h. 

□ Explorer/85 Level "A” Kit (Hex 
Version), $129.95 plus $3 p&h. 

□ 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

□ 8k Microsoft BASIC in ROM Kit 
(requires Levels ”B,” “D,” and ”E”), 
$99.95 plus $2 p&h. 

□ Level "B” (S-100) Kit, $49.95 plus 
$2 p&h. 

□ Level "C” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

□ Level "D” (4k RAM) Kit, $69.95 
plus $2 p>&h. 

□ Level “E” (EPROM/ROM) Kit, 
$5.95 plus 50t p&h. 

□ Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

□ ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 

L $149.95 plus $2.50 p&h. 

□ Hex Keypad/Display Kit, $69.95 


plus $2 p&ii. 

□ Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 

□ Power Supply Kit ( ± 8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

□ Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

□ RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

□ 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

□ 32k RAM Kit, $329.95 plus $2 p&h. 

□ 48K RAM Kit, $459.95 plus S2 p&h. 

□ 64kRAMKiir$589.95plus$2p&h. 

□ 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

□ Intel 8085 cpu User’s .Manual, $7.50 
postpaid. 

□ Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

□ 12” Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

□ North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-1(X) controller, 
DOS, and extended BASIC with per- 


registers. . .single step with register display at each break point 
. . .go to execution address. Level “A” in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex keypad/Display. 

— Hex Keypad/Display 
Specifications 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 

Level “B” Specifications 

Lcvel”B” provides the S-1(X) signals plus buffers/drivers to 
support up to six S-100 bus boards and includes; address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks. . .address and data bus drivers for 
onboard expansion. . .wait state generator (jumper selectable), 
to allow the u.se of slower memories. . .two separate 5 volt 
regulators. 

Level “C” Specifications 

Level “C” expands Explorer’s 
motherboard with a card cage, 
allowing you to plug up to six 
S-1(X) cards directly into the 
motherboard. Both cage and 
cards are neatly contained inside 
Explorer’s deluxe steel cabinet. 
Level “C” includes a sheet metal superstructure, a 5-card gold 
plated S-IOO extension PC board which plugs into the mother- 
board. Just add required number of S-1(X) connectors 

Level “D” Specifications 

Level “D” provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level “E” Specifications 

Level ”E” adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the T1 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC’s 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter’s Pak (SAVE $12.50)— Buy Level "A” and Hex 
Keypad/Display for $1S»9.90 and get FREE Intel 8085 user’s 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)-Buy Level "A,” ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user’s manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)— Buy Levels “A,” “B,” 
“C,” “D,” and "E” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user’s manual plus FREE postage & handling! 

Business Pak (SAVE $89.95)— Buy Explorer/85 Levels "A,” 
"B,” and "C” (with cabinet). Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12” 
Video Monitor, North Star 5-1/4” Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4” minidiskettes ($49.95 value) 
plus FREE 8085 user’s manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
Assistance, Etc. Call (203) 354-9375 

sonalized disk operating system — just| 
plug it in and you’re up and running!),! 
$699.95 plus $5 p&h. J 

□ Power Supply Kit for North Star! 

Disk Drive, $39.95 plus $2 p&h. J 

□ Deluxe Case for North Star Disk! 

Drive, $39.95 plus $2 p&h. . 

□ Experimenter’s Pak (see above). I 

$199.90 postpaid. . 

□ Student Pak (see above). $319.85 1 

postpaid. g 

□ Engineering Pak (see above),! 

$514.75 postpaid. . 

□ Business Pak (see above). $1599.40 1 
postpaid. 


I 


Total Enclosed $ 

(Conn. res. add sales tax) By— | 

□ Personal Check □ M.O./Cashier’s ! 
Check □ Visa □ Master Charge ■ 


Signature _ 
Print 

Name 


(Bank # ) 


_Exp. Date _ 


City_ 


_Zip_ 

□ Send Me Information i 
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TThis program will give you an easy 
way to sum up any real estate purchase. 
The input facts that make the program 
accurate are readily available and can 
save you thousands of dollars. 

You can modify the program for 
owner-occupied homes by removing 
depreciation and expenses from the 
program, shown by D1 , H and M. The 
idea for this expanded program came 
from Kimball Beasley’s article, 
“Income Property Evaluation’’ (PC, 
January 1979). 

North Star BASIC was used with a 
disk system for the program which was 
saved on 13 blocks. There are a few 
valid and legitimate assumptions and 
limitations to the program: 

• Only accelerated depreciation 

• Interest rate constant 

• All escrow costs are deductable 

• A new loan will be taken out 

• Rental increases will equal cost 
increases 

The actual downpayment is calcu- 
lated using data input in answer to ques- 
tions. Monthly payments are given cor- 
rectly as long as insurance and tax in- 
formation is obtained. You’ll get a true 
picture of the actual cash situation by 
comparing the tax break with the 
monthly cash flow. 

The program allows a look at future 
years for return on investment, giving 


you an overview of the investment 
based on a constant inflation rate. Sev- 
eral runs will show you the effect of 
various inflation rates. 

The Sample Run is for an actual list- 
ing in Southern California. Here, you 
can easily see the value of the printout 
listing all the factors considered. A 
special note to non-rental owners: The 
maintenance, etc., generally includes a 
figure equal to 5% of the total rent to 
cover water heaters and so forth. Also 
enter management costs here. Unfortu- 
nately there is no provision for a second 
trust deed or a loan assumption. 

Of the assumptions, the only one that 
will cause inaccuracy is that all loan 
costs are deductable the first year. 
However, the non-deductable costs are 
generally small, and they are fully re- 
coverable when you sell or refinance. 
The program as written will handle 
properties up to $1 million with infla- 
tion up to to $10 million. 


North Star BASIC allows easy for- 
matting of variables. Using 
%$C#13F2 causes all future variables 
to be printed as dollars and cents with 
commas. The 13 allows 13 total charac- 
ters (including dollar sign, commas and 
decimal point). F2 gives two characters 
to the right of the decimal. The !%# 
removes the formatting from all future 
print statements. 

If you wish, the program allows easy 
break out of any of the pieces of infor- 
mation, such as equity payoff the first 
year. In fact, you can easily modify the 
program to print out a complete amorti- 
zation schedule, since the formulas are 
integral to it. 

To get accurate information, you 
should check with insurance agents, 
banks, savings and loans, and title 
companies for their total actual 
charges, which may vary considerably. 
Also, you’re not forced to go through 
the escrow company set up by the 


Buying a home or rental 
property involves trieky 
calculations to insure 
you’re getting a ^ood 
investment. Here is a 
program that will 
allow you to find 
out exactly what 
the cost and benefits 
of a specific rental 
property are. 
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broker. By shopping around, you can 
save several hundred dollars. Many 
title companies will do the whole es- 
crow, saving money. By checking your 
local multiple listing service, you can 
get a fairly accurate real estate inflation 
factor and comparable prices to check 
out the value of the property you are 
interested in. 

The 4-plex in the example actually 
sold for $138,000 due to some sharp 
bargaining by the buyer. It is obviously 
important not to pay more than neces- 
S£iry. However, inflation being what it 
is, too much just means a little longer to 
get the profit. 

Purchase price is the final, agreed- 
upon figure. The down payment is the 
figure demanded by the lender (usually 
in the 10 to 30% range) and not the final 
amount paid into escrow. That figure is 
calculated for you by the program. The 
loan term from the lender will be 25 to 
30 years. Closing costs are in points 
(percentage of money lent). You can 
find needed down payment, duration of 
loan, closing costs and interest rate by 
shopping lending institutions. Real es- 
tate taxes are furnished on the listing, as 
are the various expenses. Generally, 
expenses fall in the range of 5 to 15% of 
rents. There should also be a reduction 
in the rent receipts of about 5% as a 
vacancy factor. 

The down payment printout shows a 
calculation of the cash down plus the 
points, closing costs and estimated tax 
and insurance impounds. The monthly 
mortgage payment is the principle, in- 
terest and impounds (tax and insurance) 
that is sent to the lender each month. 

Land value input is used to figure 
depreciation for tax purposes. Only the 
structure goes down in value, so the 
land value must be subtracted from the 
purchase price. The tax bracket is the 
IRS figure at the adjusted gross income 
on your tax sheet. With our progressive 
income tax, a slight reduction in tax- 
able income can mean real savings. 
Accelerated depreciation is used in this 
program because it saves more on taxes 
immediately. However, it can create 
tax problems if you sell in less than 10 
years. The answer is not to sell, but to 
refinance or trade to pick up more pro- 
perty . The program figures all of the tax 
information, then figures out your re- 
turn on investment based on increased 
equity, cash flow and tax savings 
divided by money paid into escrow. 

Then you can pick additional time 
periods. For each of these periods, the 
program will show loan payback, new 
property value, equity growth, tax 
savings and return on investment. □ 


Sample Run 

* * 

***********REAL ESTATE EVALUATOR*********** 

* L & S ENTERPRISES * 

******************************************* 


FOR : LEO LION 

ADDRESS HIDDEN 

HUNTINGTON BEACH 

PURCHASE PRICE $142000 
DOWN PAYMENT (%) 25 
LOAN TERM (YEARS) 30 
CLOSING COSTS-POINTS (% OF COST) 2 
MORTGAGE INTEREST (%) 9.875 
ADDITIONAL ESCROW COSTS $1700 
REAL ESTATE TAXES PER YEAR $1420 
HEATING COSTS PER MONTH $0 
ELECTRICITY COSTS PER MONTH $0 
WATER, MAINT., ETC. PER MONTH $57.83 
INSURANCE PER MONTH $60 
INCOME PER MONTH $963 

DOWN PAYMENT (INCL. ESCROW) = $40,040.00 
CASH FLOW ANALYSIS 

MONTHLY MORTGAGE PAYMENTS= $1,103.12 
MONTHLY EXPENSES = $67.83 

MONTHLY INCOME = $963.00 

****************************************** 
MONTHLY CASH FLOW = $-207.95 

WARNING NEGATIVE CASH FLOW 
****************************************** 

APPROX. VALUE OF LAND $26554 
APPROX. TAX BRACKET (% OF INCOME) 40 
NEW(I) OR USED(2) BUILDING 2 

INVESTMENT TAX ADVANTAGE 

DEDUCTABLE INTEREST=$1 3 , 329 . 86 1ST YR. 

REAL ESTATE TAXES= $1,420.00 1ST YR 
DEPRECIATION = $7,215.38 1ST YR 
EXPENSES = $3,233.96 1ST YR 

TOTAL DEDUCTABLE =$25,199.20 1ST YR 

TOTAL INCOME =$11,556.00 1ST YR 

NET DEDUCTION =$13,643.20 1ST YR 

TAX BREAK = $5,457.28 1ST YR 

'kick'k-kfc-kicifk’k-kifkifk'kic'kit-k-k’kicicifk’kicicic’kicifk-k’k-k-kic-k'k 

ANNUAL PROPERTY INFLATION (%) 10 

RETURN ON INVESTMENT= 44.379261% 1ST YR 

GROWTH = $17,769.46 1ST YR 

SELECT OTHER PERIOD FOR RETURN ON INVESTMENT 
HOW MANY YEARS? 

HOW MANY YEARS?1 

TOTAL PRINCIPLE PAID = $607.61 
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Sample Run continued 

PROPERTY VALUE AFTER DESIRED TIM E=$l 56 , 200 . 00 
EQUITY GROWTH = $14,807.61 

TAX SAVINGS OVER DESIRED TIME $5,457.28 

RETURN ON INVESTMENT OVER PERI0D= 44.379268 % 

DO YOU WANT ANOTHER PERIOD Y(l) OR N(2)l 
SELECT OTHER PERIOD FOR RETURN ON INVESTMENT 
HOW MANY YEARS72 

TOTAL PRINCIPLE PAID = $1,278.02 

PROPERTY VALUE AFTER DESIRED TIME= $171,820.00 
EQUITY GROWTH = $31,098.02 

TAX SAVINGS OVER DESIRED TIME $9,073.44 

RETURN ON INVESTMENT OVER PERIOD= 87.863619 % 

DO YOU WANT ANOTHER PERIOD Y(l) OR N(2)l 
SELECT OTHER PERIOD FOR RETURN ON INVESTMENT 
HOW MANY YEARS? 3 

TOTAL PRINCIPLE PAID = $2,017.71 

PROPERTY VALUE AFTER DESIRED TIME= $189,002.00 
EQUITY GROWTH = $49,019.71 

TAX SAVINGS OVER DESIRED TIME $12,661.89 

RETURN ON INVESTMENT OVER PERIOD= 135.35288 % 

DO YOU WANT ANOTHER PERIOD Y(l) OR N{2)1 
SELECT OTHER PERIOD FOR RETURN ON INVESTMENT 
HOW MANY YEARS74 

TOTAL PRINCIPLE PAID = $2,833.84 

PROPERTY VALUE AFTER DESIRED TIME= $207,902.20 
EQUITY GROWTH = $68,736.04 

TAX SAVINGS OVER DESIRED TIME $16,219.76 

RETURN ON INVESTMENT OVER PERIOD= 187.24791 % 

DO YOU WANT ANOTHER PERIOD Y(l) OR N(2)l 
SELECT OTHER PERIOD FOR RETURN ON INVESTMENT 
HOW MANY YEARS75 

TOTAL PRINCIPLE PAID = $3,734.32 

PROPERTY VALUE AFTER DESIRED TIME= $228,692.42 
EQUITY GROWTH = $90,426.74 

TAX SAVINGS OVER DESIRED TIME $19,743.89 


410 M2=(H+E+M) 

420! "MONTHLY EXPENSES = " ,M2 

430! 

440!"MONTHLY INCOME = ",R 

450! 

460 X=(P2+M?) 

470!"******************************************" 
^80 C2=(R-X) 

490! "MONTHLY CASH FLOW = ",C2 

500 IF C2<0 THEN 520 
510 GOTO530 

520 ! TAB (10) , "WARNING NEGATIVE CASH FLOW" 
530!"******************************************" 
540 ! 

550INPUT"APPROX. VALUE OF LAND $",V 

560INPUT" APPROX. TAX BRACKET (% OF INCOME) ",B 

570INPUT"NEW(1) OR USED(2) BUILDING ",U 

580 B7=B/100 

590 IF U=1 THEN 620 

600 Ul=1.25 

610 GOTO 630 

620 U]=2 

630 D1=U1*( (P4-V)/20) 

640 G4=(12*M2)+C1+(I3*12) 

650 ! 

660 ! TAB ( 15) ," INVESTMENT TAX ADVANTAGE" 

670! 

680 Y4=12 

690 GOSUB 1240 

700 C3=(C/100)*P4 

710 ! "DEDUCTABLE INTEREST=" , Jl+C 3 , " 1ST YR." 

720! "REAL ESTATE TAXES= ",T," 1ST YR" 

730! "DEPRECIATION =",D1," ISTYR" 

740 ! "EXPENSES =",G4," 1ST YR" 

750! 

760 J4= (J1+D1+T+G4+C3) 

770! "TOTAL DEDUCTABLE =",J4," 1ST YR" 

■780! "TOTAL INCOME =",R*12," 1ST YR" 

790! 

800! "NET DEDUCTION = " , J4- (R* 1 2 ) , " 1ST YR" 

810 T5=(J4- (R*12) ) *B7 
820! 

830!"******************************************" 

840 IF T5<0 THEN 870 

850!"TAX BREAK =",T5," 1ST YR" 

860 GOTO890 

870 ! TAB (15) , "NO TAX BREAK" 

880 T5=0 

890 I5=D1+C3+C1-C2*12 
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RETURN ON INVESTMENT OVER PERIOD= 243.98966 % 

DO YOU WANT ANOTHER PERIOD Y(l) OR N(2)2 
READY 


Program Listing 

10 ! *'*******************************************” 
201 ”* * ” 
30i"***********reaL estate EVALUATOR***********" 
40!"* L S S ENTERPRISES *" 

50 I n* *************************** ***************" 

fiO! 

70 DIM A$(30) 

80 INPUT" FOR ; " ,A$ 

90! 

100 DIMB$(40) 

110 INPUT"ADDRESS " ,B$ 

120 DIM C$(30) 

130 INPUT" ",C$ 

140 ! 

150INPUT"PURCHASE PRICE S",P4 
160INPUT"DOWN PAYMENT (% ) ",D 
170INPUT" LOAN TERM (YEARS) ",L 
180INPUT"CLOSING COSTS-POINTS (% OF COST) " ,C 
190INPUT"MORTGAGE INTEREST (%) ",I 
200INPUT" ADDITIONAL ESCROW COSTS $",C1 
210INPUT"REAL ESTATE TAXES PER YEAR $",T 
220INPUT"HEATING COSTS PER MONTH $",H 
230INPUT" ELECTRICITY COSTS PER MONTH $",E 
240INPUT"WATER, MAINT. , ETC. PER MONTH $",M 
250INPUT" INSURANCE PER MONTH S",I3 
260INPUT" INCOME PER MONTH $",R 
270 F=(100.00-D)*P4/100 
280 11=1/1200.00 
290 M1=L*12 

300 V1=(1.00000 + I1)''M1 
310!%$C#10F2 

320 D6= (D*P4/100)+C1+ (C*P4/100) 

330! "DOWN PAYMENT (INCL. ESCROW) = ",D6 
340! 

350 P=(I1*V1)/(V1-1.00000)*F 
360 P2=P+I3+(T/12) 

380 !TAB(15) , "CASH FLOW ANALYSIS" 

390! 

400! "MONTHLY MORTGAGE PAYMENTS=" , P2 


POO I ”★***★★***★*★**★****★★★**★★*★★*****★*★★*★*★” 
910INPUT"ANNUAL PROPERTY INFLATION (%) ",I6 
920 D6=(D*P4/100)+C1+(C*P4/100) 

930 M5=l 

940 V4=((1+I6/100)''M5)*P4 
950 E6= (V4-P4+J2) 

960!%# 

9'30!"RETURN ON INVESTMENT = " , ( ( E6+1 2* ( C2 ) +T5) / 
(D6))*100,"% 1ST YR" 

980 !%$C#11F2 

990!"GROWTH = " , E6+ (C2 ) *1 2+T5 , " ISTYR" 

1000! "SELECT OTHER PERIOD FOR RETURN ON INVESTMENT" 

1010INPUT"HOW MANY YEARS?" ,M5 

1020 Y4=M5*12 

1030 F=F+J2 

1040 GOSUB 1240 

1050 V4=((1+I6/100)"M5)*P4 

1060! "TOTAL PRINCIPLE PAID =",J2 

1070! 

1080 ! "PROPERTY VALUE AFTER DESIRED TIME=" ,V4 
1090! "EQUITY GROWTH = " , V4- (P4-J2 ) 

1100 W= (C,3+J1+C1) + (D1+T+ (I3+M2-R) *12) *M5 
1110 E6= (V4-P4+J2) 

1120 D6= ( (D+C) *P4/100)+C1 
1130 B7=B/100 

1140! "TAX SAVINGS OVER DESIRED TIME" ,W*B7 

1150 R7=(P4*(1+I6/100) "M5)-P4+(W*B7)/(P4*D/100)-C2+C1 

1160 C8=(R-X)*Y4 

1170 T5=W*B7 

1180!%# 

1190! "RETURN ON INVESTMENT OVER PERIOD=" 

( (E6+C8+T5)/(D6))*100," %" 

1200!%$C#13F2 

1210INPUT"DO YOU WANT ANOTHER PERIOD Y(l) OR N(2)",0 

1220 IF 0=1 THEN 1000 

1230 END 

1240 01=0 

1250 J2=0 

1250 J3=0 

1270 FOR J=1 TO Y4 
1230 I2=I1*F 
1290 P1=P-I2 
1300 F=F-P1 
1310 01=01+12 
1320 02*02+Pl 
1330 03=03+P 
1340 NEXT 0 
1350 RETURN 


Tracking Costs 

in a 

Service Business 

BY CLINT HENTZ' 


When operating a small business 
which sells a service, you should know 
if the cost to render the service is in line 
with the price quoted to the customer. 
The folio wng program, written for 
TRS-80 Level II, can guide you when 
experimenting with these figures. 

One version of the listed program is 
working very well in an upholstering 
shop doing about $400,000 per year 
and is also working in a major ap- 
pliance and TV repair shop, where it 
keeps track of service contract costs by 
manufacture and years of customer 
contract ownership. With imagination 
you can alter the program to fit other 
applications such as an automobile re- 
pair shop, custom drapery shop, carpet 
installation service or similar types of 
businesses. 

There are two things to do before you 
experiment with the program. First, ob- 
tain or determine the hourly cost to 
operate the business. While the hourly 
method is not the most professional 
procedure to adopt, it will be interest- 
ing to see how close the figures come 
out by using the hourly rate. The rate- 
must be factual and your employees’ 
time on the job properly recorded. 

Next, divide the work you’re track- 
ing into primary items and variations of 
the primary item. Chairs, sofas, hida- 
beds and loveseats are examples of 
primary items in a reupholstering shop. 
Tufting, nail head trim, skirts and cush- 
ions are variations of primary items. 

For demonstration purposes, the 
listed program and related data cover 
only three employees, six days, three 
primary items and a total of seven vari- 
ation items. Of course, each of the 
items can be changed to fit your needs 
by following the suggestions provided 
later in the article. 


Data for the program can be taken 
directly from work tickets. You should 
have all the required information in a 
specific location and sequence on the 
work ticket to reduce errors when enter- 
ing the information into the computer. 
The only information not on current 
work tickets would be your classifica- 
tion of the primary and variation num- 
bers. 

A program menu gives a preview of 
the available reports. Report number 
one prints out a very detailed report of 
the data and requires the most time to 
run. Report number two gives the retail 
dollars completed on each specific day. 
The program allows the days covered in 
the report to be described as a working 
day or a non working day, such as a 
Sunday or a specific holiday. Report 
number three gives you information 
relative to direct labor workers. Num- 
ber four is not a report but assists in 
locating a problem when an error oc- 
curs due to the wrong number of 
READS for DATA entries. I’ve noticed 
that it’s easy to omit a data item or to 
forget a comma between entries. I sug- 
gest you run number four before any of 
the other reports. Number five prints 
out all of the labor items, along with the 
revised cost, which exceeded the fig- 
ures on the list from which the work 
was priced. Report five could be 
changed to print out labor items which 
were a given percentage under the price 
list, thereby allowing those items to be 
used for a special sale. 

I realize the listed program may not be 
the most efficient one possible. No 
doubt others could write a more sophis- 
ticated version. But I consider it more 
important to have a program work and 
produce desired information than to 
worry about program sophistication. 


Suggestions 


The following information, relative 
to the demonstration program, points 
out lines you’ll need to change to meet 
your needs: 


Line 20 


Line 160 


Line 170 


Line 180 


Lines 240 
- 50 60 

Line 340 


Number 91-97 indi- 
cates days covered. 
91 was Sunday April 
1 . 97 was Satur- 
day April 7. These 
numbers can be tak- 
en from a small desk 
type calendar or can 
be determined from a 
regular calendar by 
using January 1 as 
number 1 through 
December 3 1 as 
number 365. 

Number of primary 
items. Change the 
number 3 to meet 
your needs. 

C=1 indicates pri- 
mary item number 
one. 

J=2, with two 
variations. 

C=2, primary item 
number 

Jl=3, with three 
variations. 

These must corre- 
spond to numbers 
in line 480 to 540. 

Description of pri- 
mary items. 

H=20.00. The 20.00 
is the hourly rate 
used in the program. 
You must establish 
your own rate. 
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Line 350 — 


Line 480 — 


Line 740 — 


# is the format sym- 
bol for numbers, 
% for strings, for 
TRS- 80. Check 
your computer for 
correct format. 

U=390 is the retail 
labor price for pri- 
mary item number 
one, variation num- 
ber one. L= 13 is the 
amount of material. 
13 is the yards of ma- 
terial to be sold for 
primary item one, 
variation number 
one. 

Days covered. 
Must be days cov- 
ered in data en- 
tries. 


Line 770 — 


Line 950 — 


Line 1190 — 


Line 1340 — 


B5=91 if Sunday 

16.75=Total labor 

April 1. Change to 

hours 

proper day. If report 

12.5 = Yards of ma- 

was for December, 

terial used 

the 25th could have 

8. 75= Price per unit 

Christmas printed on 

(yard) at cost 

the report. The 

590= Retail selling 

25th is day number 

price on salespersons 

359. The line would 

sheet 

read IF B5=359 

96= Day work was 

PRINT “CHRIST- 

completed 

MAS”. 

1 = Worker identifi- 

3 indicates three 

cation number 

employees. No prob- 

R= Salesperson’s 

lem to change this 

initial 

figure. 

Johnston = Custom- 

7 adds up to total of » . , 

J 1 numbers in lines 1470 — 

er’ s last name 
- Sentinel to avoid out 

170, 180 and 190. 

of data error. 


1= Primary number 
1= Variation number 
10. 5= Direct labor 
hours 


When running report number one, 
set the tape cassette to record. When 
running report number five, rewind 
tape and set cassette to play position. □ 


10 PRINT"TVPE IN DRTE OF THIS REPORT A DflVS COVERED" 

20 PRINT" EXAMPLE JUNE 15 1979 91 -97" 

20 INPUT D$ 

40 LPRINT"DATE & DflVS COVERED BV THIS REPORT ";D$ 

50 LPRINT" ’ ":LPRINT" " 

PRODUCTION INFORMATION" 
PRODUCTION $ PER DflV" 

WORKERS PRODUCTIOf^ " 

DATA ENTRV CHECK" 

VERIFICATION OF LABOR/VARDAGE" 


60 PRINT" 
70 PRINT" 
80 PRINT" 
90 PRINT" 
100 PRINT" 


1 . 

2 . 

1 

4. 

5. 


Program 

Listing 


110 PRINT: PRINT 

120 INPUT" TVPE IN SELECTION #";09 

130 ON 09 GOTO 140 . 730 . 930 , 1270 . 1150 
140 REM C= NUMBER OF PRIMARV ITEMS 
150 REM J1=NUMBER VARIATIONS 
160 FOR C= 1 TO 3 
170 IF C = 1 THEN J1 =2 
= 3 


180 IF C = 2 
190 IF C = 3 
200 FOR J= 1 
210 LPRINT" 
220 LPRINT"- 


THEN J1 
THEN J1 = 2 
TO J1 
": LPRINT" 


SaD CUSTOMER 


230 LPRINT" " 

240 IF C= 1 LPRINT"SOFA"; 

250 IF C= 2 LPRINT"CHAIR"; 

260 IF C= 3 LPRINT"LOVESEAT"; 

270 LPRINT" < CLASS"; J;")" 

280 X=0 : T=0 : W=0 : Q=0 : G=0 : G1=0 : V=0 : T2=0 
290 LPRINT "GROUP CLASS UPH TOTAL VARDS PRICE V*P 
300 READ L G, T, Tl, V, VI. R. D. U. S$. C$ 

310 IF I=-l GOTO 390 

320 IF <I=C) AND (J=G> THEN 340 

330 GOTO 300 

340 X=X+1 : T2=T2+T : V=V+1 : H=20. 00 : V=V+T1 : 17=I7+T1 

350 B$="«# X X «# #«#. « #««. « «#«. « ###. # ###. «# ####. ## X 

360 W=W+V : Q=Q+<V*V1) : G1=G1+R 

370 LPRINT USING B$; I. S$. G. L T2. V. VI. V*V1. R. C$. D. U 
380 GOTO 300 
390 GOTO 400 

400 LPRINT" 

410 1 $ ="### ####. # ««##. « ####. ## ##«#. #« ####. #r 

420 LPRINT LlSir^ L$; X. T2. V. W. Q. G1 

430 IF T2=0 LPRINT" ♦♦ NO ACTIVITV THIS aASS ♦♦".GOTO 700 
440 LPRINT" " 

450 H$="AVG LABR/COST ####. ## + VDS $ OF ###. #« » ####. ## RETAIL OF ####. ##‘* 
460 LPRINT USING H$i <H^V)/X. Q/X. ((H^V)+Q)/X. 617X 


DAV UPH #" 


X ##« 
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Program Listing continued 


470 REM U= CURRENT PRICE LIST LftBOR 4 L=CURRENT VfiRDfiGE OR MRTERIfiL LIST” 

480 IF (C=l)fWD<J=l)THEN U=390:L=12 

490 IF <C=l)Rt>IO(J=2)THEN U=395:L=16 

500 IF (C=2)fiND01)THEN U=230:L=6 

510 IF (C=2)fif^(J=2)THEN U=275:L=8 

520 IF <C=2)flND(J=3)THEN U=300;L=10 

530 IF (C=3)fiND<J=l)THEN U=330;L=12 

540 IF (C=3)flND<J=2>THEN U=340:L=14 

550 V$="DIFFERENCE OF ####.## OVER TOTRL COST" 

560 LPRINT USINGV$; CG1/X)-((H*V)+Q)/X 

570 K$=”RETRIL LRBOR ####. ## DIFFERENCE OF ####. ## ” 

580 IF<(H*V)/X»U LPRINT" ♦♦♦ WRRNING CHECK LRBOR PRICE NEXT LINE 
590 LPRINT USING K$; U. U-(H*V)/X 
600 P=0:R5=H*V/X 

610 REM PRINT#-1 INDICRTES DRTR TO CRSSETTE NUMBER ONE 

620 IF R5>U PRINT#-!. L X X. R5 ELSE PRINT#-!. C. X X. P 

630 0$="RVERRGE VDS CONSUMED ##. # SOLD ##. # DIFFERENCE OF ##. #" 

640 LPRINT USING 0$; W/X.L. (W/X)-L 
650 R4=W/X 

660 IF R4 > L PRINT#-!. R4 ELSE PRINT#-!. P 
670 L!$="RVERRGE UPH HOURS ###. ##" 

680 L2$="RVERRGE TOTRL HRS ###. ##" 

690 LPRINT USING L!f; T2/X: LPRINT USING L2$;V/X 
700 RESTORE: NEXT J; NEXT C 
710 PRINT: PRINT 
720 END 

730 LPRINT" REPORT # 2 . . DOLLRRS PRODUCED PER DRV" 

740 FOR B5=9!. TO 97 

750 V5=0: LPRINT" " 

760 LPRINT" DRV B5 
770 IF B5=91 LPRINT"SUNDfiV" 

780 IF B5=92 LPRINT "SHOP CLOSED" 

790 IF B5=97 LPRINT"SRTURDflV" 

800 X5=0:N5=0:H5=0:25=0 

810 RERD Q5. W5. R5. K7. T5. V5. U5. 15. H4. Z$. Z9i 

820 IF I5=-l GOTO 890 

830 IF I5=B5 GOTO 850 

840 GOTO 810 

850 Z5=Z5+1 : N5=N5+U5 : X5=X5+! : V5=V5+R5 

860 K5$=" ### ####. ## ####. ## X X X X" 

870 LPRINT USING K5$; Z5. U5. R5. Z$. Z9$ 

880 H5=H5+U5:G0T0 8!0 

890 LPRINT" " 

900 K6#=" ### $#####.## ####.## HOURS" 

910 LPRINT USING K6$j X5.H5.V5 
920 RESTORE: NEXT: END 

930 LPRINT" REPORT # 3 EMPLOVEE PRODUCTION " 

940 REM J6= NUMBER OF EMPLOVEES 


Sample Run 


SOFR ( CLRSS 1 ) 


GROUP 

aRSS 

UPH 

TOTRL 

VRRDS 

PRICE V*P 

SOLD 

CUSTOMER 

DRV 

UPH # 

1 R 

1 

10. 5 

10. 5 

13. 5 

8.8 118.13 

590. 00 

JOHNSTON 

96 

1 

1 E 

1 

113 

21. 8 

13.8 

9.1 125.13 

535. 00 

TOWNSEND 

94 

2 

2 


21. 8 

35.3 

27. 25 

243. 25 

1125. 00 





RVG LRBR/COST 352. 50 + VDS $ OF 121. 63 = 474. 13 RETRIL OF 562. 50 

DIFFERENCE OF 88. 38 OVER TOTRL COST 

RETRIL LRBOR 390. 00 DIFFERENCE OF 37. 50 

RVERRGE VDS CONSUMED 13.6 SOLD 13.0 DIFFERENCE OF 0.6 

RVERRGE UPH HOURS 10. 88 

RVERRGE TOTRL HRS 17. 63 


LOVESERT < CLRSS 2 ) 


GRaiP 

CLRSS 

UPH 

TOTRL 

VRRDS 

PRICE V*P 

SOLD 

CUSTOMER 

DRV 

UPH # 

3 R 

2 

14. 0 

14. 0 

17. 0 

7.3 123.25 

745. 00 

SMITH 

94 

3 

3 R 

2 

15. 0 

29.0 

15.5 

8.0 123.23 

520. 00 

KEHL 

96 

1 

3 E 

2 

14. 5 

43. 5 

14.8 

8.2 120.95 

590. 00 

KIMES 

95 

2 

3 


43.5 

53.8 

47. 25 

367. 43 

1855. 00 





RVG LRBR/COST 358. 33 + VDS $ OF 122. 48 = 480. 81 RETRIL OF 618. 33 
DIFFERENCE OF 137. 52 OVER TOTRL COST 
♦♦♦ WRRNING CHECK LRBOR PRICE NEXT LINE *** 

RETRIL LRBOR 340. 00 DIFFERENCE OF -18. 33 

RVERRGE VOS CONSUMED 15. 8 SOLD 14. 0 DIFFERENCE OF 1. 8 

RVERRGE UPH HOURS 14. 50 

RVERRGE TOTRL HRS 17. 92 


REPORT # 2 . . DOLLRRS PRODUCED PER DRV 


DRV 91 
SLINDRV 



0 $ 

0. 00 

0. 00 HOURS 


DRV 92 
SHOP CLOSED 
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950 FOR J6= 1 TO 2 
960 X4=0:S4=0;T4=0 
970 LPRINT" " 

980 LPRINT" DflTfi FOR 

990 IF J6=l LPRINT"BflRRV ID # 1" 

1000 IF J6=2 LPRINTMRMES ID # 2” 

1010 IF J6=2 LPRINT"ROBERT ID # 3" 

1020 LPRINT" ITEMS $ PRODUCED HRS flVG i HR. CUSTOMER" 

■ 1020 RERD R4. B4. C4, H7. D4. E4, F4. G4, H4; 2$, 29$ 

1040 IF H4=-l GOTO 1120 
1050 IF H4=J6 GOTO 1070 
1060 GOTO 1020 
1070 X4=X4+l:S4=S4-»-F4 

1080 K8$=" #### X X #####. ## #####. ## ####. ## X X" 

1090 T4=T4+C4 

1100 LPRINT USING K8$; X4. 2$. F4. C4. F4/C4. 29$ 

1110 GOTO 1020 
1120 IF T4=0 GOTO 1140 

1120 LPRINT" LPRINT USING K8$; X4, " ", S4, T4, S4/T4 

1140 RESTORE :NEXTJ6: END 

1150 LPRINT" REPORT # 5 VERIFICRTION OF LRBOR/MRTERIRL" 

1160 LPRINT" " 

1170 LPRINT" ITEM VRRIRTION RCTIVITV NEW COST NEW MRTERIRL" 
1180 B$= " U ## ###« #«##.#« ###.«" 

1190 FOR 1= 1 TO 7 

1200 REM INPUT#-1 INDICRTES DRTR IN FROM CRSSETTE NUMBER ONE 
1210 INPUT#-1, R,B,C,D 
1220 INPUT#-1.E 

1220 LPRINT USING B$> R, B, C, D, E 
1240 IF (fl=2) RND<B=2) THEN 1260 
1250 NEXT I 
1260 END 

1270 LPRINT"DRTR . . RERD CHECK" 

1280 RERD R, B, C, D, E, F, G, H, L R$, B$ 

1290 IF R=-l GOTO 1220 

1200 M$=" # #« #«#. «# «##. ## ###. ## «##. ## ####. #« ## « X X 

1210 LPRINT USING M$; R, B, C, D, E, F, G, H, L S$, B$ 

1220 GOTO 1280 
1220 END 

1240 DRTR 1, 1, 10. 5, 16. 75, 12. 5, 8. 75, 590, 96, 1, R, JOHNSTON 
1250 DRTR 2, 1, 15, 26, 17, 9. 50, 700, 92, 2/ E, FISHER 
1260 DRTR 2, 2, 14, 18, 16, 7. 25, 745, 94, 2, R, SMITH 
1270 DRTR 2, 1, 8, 15. 25, 8, 4. 40, 229, 95, 1, D, MORELRND 
1280 DRTR 1, 2, 15. 5, 21. 75, 12. 5, 10. 50, 750, 95, 2, E, ROBERTS 
1290 DRTR 1, 2, 15. 75, 26. 25, 11, 4. 75, 595, 95, 1, D, HINTON 
1400 DRTR 2, 2, 7. 5, 12. 5, 5, 8. 70, 256, 92, 2, R, SWEENEV 
1410 DRTR 1,-2, 14. 25, 20. 25, 12. 0, 9. 90, 720, 94, 1, E, KING 
1420 DRTR 1, 1, 11. 25, 18. 5, 12. 75, 9. 10, 525, 94, 2, E, TOWNSEND 
1420 DRTR 1, 2, 12. 75, 20, 12. 5, 8. 50, 690, 96, 2, E, WILKERSON 
1440 DRTR 2, 2, 15, 17. 25, 14. 5, 7. 95, 520, 96, 1, R, KEHL 
1450 DRTR 1, 2, 12. .5, 18. 5, 12. 5, 10. 50, 795, 92, 2, E, MRSON 
1460 DRTR 2, 2, 14. 5, 18. 5, 12. 75, 8. 20, 590, 95, 2, E, KIMES 
' 1470 DRTR -1, -1, -1, -1, -1, -1, -1, -1, -1, XXX, XXX 


0 $ 0. 00 a 00 HOURS 


DRV 96 

1 590. 00 

2 690. 00 

2 520. 00 


10. 50 
12. 75 
15. 00 


JOHNSTON 

WILKERSON 

KEHL 


2 $ 1800. 00 

29. 25 HOURS 


DRV 97 





SRTURDRV 





0 $ 

0. 00 

0.00 HOURS 


REPORT # 2 

EMPLOVEE PRODUCTION 


DRTR FOR 

BRRRV 

ID # 1 



ITEMS $ 

PRODUCED 

HRS RVG 

$ HR. 

CUSTOMER 

1 R 

590. 00 

10. 50 

56. 19 

JOHNSTON 

2 D 

229. 00 

8. 00 

41. 12 

MORELRND 

2 D 

595. 00 

15. 75 

27. 78 

HINTON 

4 E 

720. 00 

14.25 

51. 22 

KING 

5 R 

•520.00 

15.00 

24. 67 

KEHL 

2 E 

690. 00 

12. 75 

50. 18 

WILKERSON 

4 E 

795. 00 

12.50 

62.60 

MRSON 


2586. 00 


47. 75 54. 16 


DRTR . . RERD 

1 1 10. 50 

2 1 15. 00 


CHECK 

16.75 

26.00 


12.50 

17.00 


8. 75 590. 00 
9.50 700.00 


96 1 
92 2 


JOHNSTON 

FISHER 


DATE A DRVS COVERED BV THIS REPORT JLINE 15 1979 91 - 97 


REPORT # 5 VERIFICATION OF LRBOR/MRTERIRL 


ITEM 

VARIATION 

RCTIVITV 

NEW COST 

NEW MRTERIRL 

1 

1 

2 

0. 00 

12.6 

1 

2 

5 

427. 00 

0.0 

2 

1 

2 

412. 50 

12.5 

2 

2 

1 

0. 00 

0.0 

2 

2 

2 

258. 22 

15. 8 


Coin Collecting 



Coin collecting 
and personal com- 
puters mix very well 
as shown by the fol- 
lowing programs for the 
computerized numismatist. 

Various potential categoriza- 
tions of coins, as well as the variety 
of data maintained about the individual 
items, makes the computer an able assistant 
in monitoring and maintaining the hobbyist’s col- 
lection. 

While the basic items of information about coins remains 
constant between collectors, differences do occur in data use. 
To satisfy the various needs of coin collectors two major 
factors were considered in the design and development of the 
programs. First, the programs had to retrieve selected items/ 
coin identifiers from the collector’s files; and second, the 
programs had to be written in an easy-to-read/easy-to-modi- 
fy form, for simplicity in personalizing the programs for the 
individual’s use. 

Two versions of the program are provided for both serious 


Reprinted with permission from BASIC Computer Programs 
for the Home, by Charles Sternberg, Hayden Book Com- 
pany, Inc., 50 Essex Street, Rochelle Park, NJ 07662; 
$7.95. 


and not-so-serious 
collectors. Version 
one is for collectors 
who delight in the com- 
pleteness of their collection 
and enjoy reviewing their 
collection’s various coin types, 
mints and denominations. Version two 
is for more profit-minded collectors/inves- 
tors who are more interested in monitoring the value 
and profit potential of the collection than its content. In either 
case the programs’ modularity and simplicity allow ease of 
modification of both logic and input or output format. 

Version one offers the user a personal “curator” for the 
collection. The program accepts individual items as DATA 
statements and then prints all, or selected, items based upon 
keyboard responses. Data items included for the collection’s 
contents are coin date, denomination, mint, coin type, num- 
ber minted and condition of the coin. 

Version two maintains information concerning the invest- 
ment value and potential of individual items in the collection. 
The program accepts the items from DATA statements and 
prints all, or selected, categories of items. If desired, a total 
cost and value summarization is computed and printed for the 
coins. Data items provided for each are coin data, denomina- 
tion, mint, coin type, number minted, purchase data, quanti- 
ty, purchase cost and current value. □ 


BY CHARLES D. STERNBERG 
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Program Listing - Version One 


20 REM COIN COLLECTION PROGRAM 

30 REM DATA INITIALIZATION 

AO M=1000 

50 REM )|c)|^*>K*)K)tJ*>lo|o*c)|o*<PROCESSING STARTS 

60 PRINT -SHALL I PRINT ALL OF THE ENTRIES ( Y OR N )?" 

70 INPUT A$ 

80 IF A$0-Y- THEN 230 

90 REM PRINT ROUTINE FOR -ALL* ENTRIES 

100 PRINT 
110 PRINT 
120 PRINT 

130 PRINT -DATE- ?TAB(8) 5 "SIZE" ? TAB ( 1 4 ) ? * MINT * ? TAB ( 22 ) ? " TYPE * ? TAB ( 36 ) r 
140 PRINT -NBR ( MIL )"? TAB ( 47 ) r “ CONDITION ■ 

150 PRINT • -;TAB(8)f- -rTAB(14)r- -rTAB(20)?- *r 

160 PRINT TAB(36)f- -fTAB(47)?- ■ 

170 FOR I = 1 TO M 
180 READ D$ 

190 IF D$=-END- THEN 990 
200 READ S$f M$rT$fNrC$ 

210 PRINT D$rrAB<8) rS$?TAB(15) JM$f TAB(20) fT$?TAB(36) ?N?TAB(47) rC$ 
220 NEXT I 

230 PRINT -WHAT SHALL I SEARCH FOR: DATEdDr DENOMINATION SIZE (S)" 
240 PRINT • MINT (M)y OR TYPE (T)?" 

250 INPUT A$ 

260 IF A$=-T- THEN 820 

270 IF A$=-S- THEN 460 

280 IF A$=-M- THEN 640 

290 REM DATE SEARCH AND PRINT 

300 PRINT -ENTER THE DATE TO SEARCH FOR- 
310 INPUT X$ 

320 PRINT 
330 PRINT 

340 PRINT - - fX$?TAB(8) f -SIZE- fTAB(14) ; -MINT- fTAB(22) ; "TYPE- ? 

350 PRINT TAB(36)?-NBR ( MI L ) - ? TAB ( 47 ) ? - CONDI TI ON " 

360 PRINT TAB(8)f- -fTAB(14)?- -fTAB(20)?- -? 

370 PRINT TAB(36)?- -?TAB(47)r- 

380 FOR I = 1 TO M 
390 READ D$ 

400 IF D$=-END- THEN 990 
410 READ S$^M$rT$fNrC$ 

420 IF D$<> X$ THEN 440 

430 PRINT TAB (8) rS$f TAB( 15) ?M$fTAB(20) ?T$5TAB(36) rN? TAB(47) JC$ 

440 NEXT I 
450 GOTO 990 

460 REM DENOMINATION SIZE SEARCH AND PRINT 

470 PRINT -ENTER THE DENOMINATION SIZE TO SEARCH FOR" 

480 INPUT X$ 

490 PRINT 
500 PRINT 
510 PRINT 

520 PRINT - - fX$?TAB(8) f -DATE- ?TAB(14) f -MINT- ;TAB(22) f -TYPE- ; 

530 PRINT TAB(36)f-NBR ( MIL )" f TAB ( 47 )?- CONDITION - 

540 PRINT TAB(8)f- -nAB(14)?- -?TAB(20)?- “f 

550 PRINT TAB<36)?- -rTAB(47)J- 

560 FOR I = 1 TO M 
570 READ D$ 

580 IF D$=-END- THEN 990 

590 READ S$^Mitf T$rNrC$ 

600 IF S$<> X$ THEN 620 

610 PRINT TAB(8) ?D$?TAB( 15) ?M$fTAB(20) rT$f TAB(36) ;N?TAB(45) ?C$ 

620 NEXT I 
630 GOTO 990 

640 REM MINT SEARCH AND PRINT 

650 PRINT -ENTER THE MINT TO SEARCH FOR- 
660 INPUT X$ 

670 PRINT 
680 PRINT 
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690 PRINT 

700 PRINT " ■ fX$?TAB(8) ? -DATE- ?TAB( 15) f "SIZE" ?TAB(22) f ■TYPE* ? 

710 PRINT TAB(36)?"NBR ( hIL )"? TAB ( 47 )?" CONDITION " 

720 PRINT TAB(8)f" "fTABdS)?" "?TAB(20)?" "5 

730 PRINT TAB(36)f" "?TAB(47)f" " 

740 FOR I = 1 TO M 
750 READ D$ 

760 IF D$ = "END" THEN 990 

770 READ S$rh$f T$rNf C$ 

780 IF mo X$ THEN 800 

790 PRINT TAB(8) ;D$?TAB<15) ;S$;TAB(20) r T$ ? TAB ( 36 ) ? N ? TAB < 47 ) ? C$ 
800 NEXT I 
810 GOTO 990 

820 REM *)*C)K>K*)K)K**)K**)|CTYPE SEARCH AND PRINT 
830 PRINT "ENTER THE TYPE TO SEARCH FOR" 

840 INPUT X$ 

850 PRINT 
860 PRINT 
870 PRINT 

880 PRINT " ■fX$rrAB(16)?"DATE"?TAB(24)f "SIZE";TAB(31)f "MINT"? 


890 PRINT TAB(36)f"NBR (MIL) " JTAB(47) J "CONDITION" 

900 PRINT TAB(16)f" ";TAB(24)?" "TAB<31)?" "rTAB(36)? 

910 PRINT ■ "fTAB(47)f" " 

920 FOR I •= 1 TO M 
930 READ D$ 


940 IF D$="END" THEN 990 
950 READ S$fM$yT$fNfC$ 

960 IF T$<> X$ THEN 980 

970 PRINT TAB < 16) ?D$r TAB (24) ?S$yTAB(32) ?M$f TAB(36) r NJTAB(45) ?C$ 
980 NEXT I 

990 REM Jjc^c****)^*** PROGRAM TERMINATION POINT 
1000 PRINT 
1010 PRINT 
1020 STOP 

1030 REM DATA ENTRIES FOLLOW 


Symbol Table - Version One 


MAJOR SYMBOL TABLE - COINS 

I 1 

I NAME ♦♦ DESCRIPTION I 

I 1 

I M ♦♦ MAXIMUM NUMBER OF DATA READS I 

I D$ ♦ ♦ DATE OF COIN I 

I S$ ♦♦ SIZE (DENOMINATION) OF COIN I 

I M$ ♦ ♦ MINT OF COIN I 

I T$ COIN TYPE I 

IN ♦♦ NBR MINTED (MILLIONS) I 

I C$ ♦♦ COIN CONDITION I 

I X$ ♦♦ ITEM TO SEARCH FOR I 

I 1 

FUNCTIONS USED 

I 1 

I NAME ♦♦ DESCRIPTION I 

I 1 

I TAB .♦ FORMATS PRINT LINES I 

I 1 



Sample Data - Version One 


1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 


DATA 1947y ♦ 25 y D y FRANKLIN f 10 . 00 f OF 
DATA 1944y ♦ 05 y S y SILOER y 22 ♦ 00 y PROOF 
DATA 1965y ♦10yDyFLAWyll4dyF 
DATA 1 978 y My Sy PROOF SET y 3 ♦ 2 y PROOF 
DATA 1979yMyPyMINT SETy4*50yUNC 
DATA 1945y *05y DySILOERy 16*47 y OF 
DATA 1907y *01 ySy y *35yG 
DATA 1901 y *01 y y INDIANy *86yG 
DATA 1865yl*00yCCy y65*17yG 
DATA 1945y *25ySyFRANKLINy8*89yF 
DATA END 
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Sample Output - Version One 

SHALL I PRINT ALL OF THE ENTRIES ( Y OR N ) ? 
? Y 


DATE 

1947 

1944 
1965 

1978 

1979 

1945 
1907 
1901 
1865 
1945 


SIZE MINT 


TYPE 


NBR (MIL) CONDITION 


« ZxJ 

♦ 05 

♦ 10 
M 

M 

♦ 05 

♦ 01 
♦ 01 
1^00 


D 

S 

D 

S 

P 

D 

S 

CC 

S 


FRANKLIN 

SILVER 

FLAW 

PROOF SET 
MINT SET 
SILVER 

INDIAN 

FRANKLIN 


BREAK IN 1020 


RUN 


SHALL I PRINT ALL OF THE ENTRIES < Y 6r N )? 

? N 

WHAT SHALL I SEARCH FORt DATE(D)f DENOMINATION SIZE (S) 

MINT (M)f OR TYPE (T)? 

? S 

ENTER THE DENOMINATION SIZE TO SEARCH FOR 
? M 



DATE 

MINT 

TYPE 

NBR (MIL) 

CONDITION 

1978 

S 

PROOF SET 

3^2 

PROOF 

1979 

P 

MINT SET 

4^5 

UNC 


Program Listing - Version Two 

20 REM COIN INVESTMENT RECORD PROGRAM 

30 REM DATA INITIALIZATION 

40 M=1000 

50 REM )K*)*f*)|(>KJl^>#^*)|o*c:4c)»cpR0CESSING STARTS >)()♦( 

60 PRINT ■SHALL I PRINT ALL OF THE ENTRIES ( Y OR N )?■ 

70 INPUT A$ 

80 PRINT -SHALL I PRODUCE TOTAL COSTS/VALUES FOR YOU <(Y OR N )?■ 

90 INPUT Al$ 

100 IF A$0-Y- THEN 310 

110 REM )K****)K)|o|c****>»(** PRINT ROUTINE FOR 'ALL- ENTRIES 
120 PRINT 
130 PRINT 
140 PRINT 

150 PRINT -DATE- ? TAB (8) ? ■ SIZE ■ f TAB ( 14 ) ? ■ COND • ? TAB ( 22 ) r ■ TYPE ■ ? TAB ( 34 ) ? 
160 PRINT *NBR ( MIL ) ■ ? TAB ( 47 ) ? ■ PRCH ■ ? TAB ( 53 ) ? ■ QTY ■ ? TAB ( 59 ) f ■ COST " ? 

170 PRINT TAB(64) f -VALUE- 

180 PRINT ■ -;TAB(8)f- -fTAB(14)?- -?TAB(20)?- -r 

190 PRINT TAB<34)?- -fTAB(45)f- -?TAB(53)f- 

200 PRINT TAB(59)f- -fTAB(64)r- ■ 

210 FOR I = 1 TO M 
220 READ D$ 

230 IF D$=-END- THEN 1310 
240 READ S$fM$rT$rNfC$fP$fQrCyV 

250 PRINT D$?M$f TAB(8) ;S$?TAB( 15) ?C$f TAB(20) ?T$f TAB(36) rNf TAB(44) f 
260 PRINT P$?TAB(53) ?Q?TAB(58) ?C;TAB(64) f V 
270 IF Al$ <> -Y- THEN 300 
280 C1=C1+(C*Q) 

290 Vl=Vl + (V)|cQ) 

300 NEXT I 

310 PRINT -WHAT SHALL I SEARCH FOR: DATE(D)f DENOMINATION SIZE (S)- 
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320 PRINT " MINT (M)^ OR TYPE <T)?“ 

330 INPUT A$ 

340 IF Aifc=''T- THEN 1080 
350 IF A$="S- THEN 600 
360 IF A$="M* THEN 840 

370 REM DATE SEARCH AND PRINT 

380 PRINT -ENTER THE DATE TO SEARCH FOR" 

390 INPUT X$ 

400 PRINT 
410 PRINT 


420 PRINT • - fX$;TAB(8) f -SIZE- ?TAD(14) f -COND- ?TAB(22) f -TYPE- ?TAB(34) ? 
430 PRINT -NBR ( MIL ) ■ ? TAB < 47 ) ? " PRCH - ? TAB ( 53 ) ? " OTY " ? TAB ( 59 ) ? " COST “ ? 

440 PRINT TAB(64) ? -OALUE- 

450 PRINT TAB(8)r- -rTAB(14)r- -fTAB(20)?- -f 

460 PRINT TAB(34)?“ -rTAB(45)?- -?TAB(53)r" "? 

470 PRINT TAB(59)f- -?TAB(64)?- ■ 

480 FOR I = 1 TO M 
490 READ D$ 

500 IF D$=-END- THEN 1310 

510 READ S$fM$rT$rNf C$yp$rQrCf V 

520 IF D$<> X$ THEN 580 

530 PRINT TAB<5)M$f TAB(8) 5 S$? TAB (15) r C$ ? TAB ( 20 ) ? T$ ? TAB ( 36 ) ; N ? TAB ( 44 ) f 
540 PRINT P$f TAB(53) ?Q?TAB(58) yC?TAB(64) rO 
550 IF Al$ <> -Y- THEN 580 


560 C1=C1+(C*Q) 

570 01=Vl + (0)»cQ) 

580 NEXT I 
590 GOTO 1310 

600 REM DENOMINATION SIZE SEARCH AND PRINT 

610 PRINT -ENTER THE DENOMINATION SIZE TO SEARCH FOR" 

620 INPUT X$ ' 

630 PRINT 
640 PRINT 
650 PRINT 

660 PRINT - - ?X$?TAB(8) ? -DATE- tTAB( 14) f -COND- ?TAB(22) ? -TYPE- yTAB(34) ? 

670 PRINT -NBR ( MIL ) - ? TAB ( 47 ) ? " PRCH - y TAB ( 53 ) r - QTY - y TAB ( 59 ) J - COST - r 
680 PRINT TAB<64) y -UALUE- 

690 PRINT TAB(8)y- -yTAB(14)y- -yTAB(20)y- -y 

700 PRINT TAB(34)y- -yTAB(45)y- -yTAB(53)y- -y 

710 PRINT TAB(59)y- -yTAB(64)y- 

720 FOR I = 1 TO M 
730 READ D$ 

740 IF D$=-END- THEN 1310 

750 READ S$yM$yT$yNyC$yP$yQyCyO 

760 IF S$<> X$ THEN 820 

770 PRINT TAB (8) y D$ y M$ y TAB ( 15 ) yC$yTAB(20) yT$yTAB(36) yNyTAB(44) y 
780 PRINT P$yTAB(53) yQyTAB(58) yCyTAB(64) yO 
790 IF Al$ <> -Y- THEN 820 
800 Cl=--Cl-¥(CtQ) 

810 01 = 01 + (0:<(Q) 

820 NEXT I 
830 GOTO 1310 

840 REM MINT SEARCH AND PRINT 

850 PRINT -ENTER THE MINT TO SEARCH FOR- 
860 INPUT X$ 

870 PRINT 
880 PRINT 
890 PRINT 

900 PRINT - - yX$yTAB(5) y -DATE CD - y TAB ( 15 ) y - SIZE - y TAB ( 22 ) y - TYPE - y 
910 PRINT TAB(34)y-NBR ( MIL ) - y TAB ( 47 ) y " PRCH " y TAB < 53 ) y - OT Y - y TAB ( 59 ) y 
920 PRINT -COST- yTAB(64) y -VALUE- 


930 PRINT TAB(5)y- — - y TAB ( 15 ) y -yTAB(20)y- -y 

940 PRINT TAB(34)y- -yTAB(45)y- -yyTAB(53)y- -y 

950 PRINT TAB(59)y- -yTAB(64)y- 

960 FOR I = 1 TO M 
970 READ D$ 

980 IF D$ = -END- THEN 1310 

990 READ S$yM$yT$yNyC$yP$yQyCy V 
1000 IF M$<> X$ THEN 1060 

1010 PRINT TAB(5) y D$ y TAB ( 10 ) y C$TAB ( 15 ) yS$yTAB(20) yT$yTAB(36) yNy 
1020 PRINT TAB (44) yP$yTAB(53) y0yTAB(58) yCyTAB(64) y V 
1030 IF Al$<; -Y- THEN 1060 
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1040 Cl=Cl + (C)*cQ) 

1050 01=01+(V;:*cQ) 

1060 NEXT I 
1070 GOTO 1310 

1080 REM SEARCH AND PRINT 

1090 PRINT -ENTER THE TYPE TO SEARCH FOR“ 

1100 INPUT X$ 

1110 PRINT 
1120 PRINT 
1130 PRINT 

1140 PRINT ■ - ?X$fTAB(16) r -DATE- fTAB(24) ? -SIZE- ?TAB(29) ? -COND- ; 

1150 PRINT TAB(34)t-NBR ( MIL) • ? TAB ( 47 ) r - PRCH - ? TAB ( 53 ) ? " QTY " ? TAB ( 59 ) ? 
1160 PRINT -COST- f TAB<64) ; -OALUE- 

1170 PRINT TAB(16)f- -?TAB(24)f- -TAB(29)?" -rTAB(34)f 

1180 PRINT ?TAB(45) J -fTAB(53)r- -? 

1190 PRINT TAB(59)r- -fTAB(64)f- " 

1200 FOR I = 1 TO M 
1210 READ D$ 

1220 IF D$=-END- THEN 1310 
1230 READ S$f M$f T$yNf C$f P$f Of CjpO 
1240 IF T$<> X$ THEN 1300 

1250 PRINT TAB(16) ?D$fTAB(24) rS$?TAB(30) ?C$;TAB(34) ?N?TAB(44) f 

1260 PRINT P$?TAB(53) fQ;TAB(58) ?CfTAB(64) ?0 

1270 IF Al$ <> -Y- THEN 1300 
1280 C1=C1+(C*Q) 

1290 01=01 + <0:*^Q) 

1300 NEXT I 

1310 REM PROGRAM TERMINATION POINT >K)ioK)|oJoK*)K»oK)»c)K* 

1320 PRINT 


1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 


PRINT 

IF Al$ <> -Y- THEN 1430 
PRINT 

PRINT - TOTAL COST WAS -?C1 
PRINT 

PRINT - TOTAL OALUE IS -?01 
PRINT " 

PRINT 

PRINT 

PRINT 

STOP 

REM DATA ENTRIES FOLLOW 




Symbol Table - Version Two 


MAJOR SYMBOL TABLE - COIN INVESTMENTS 

I 1 

I NAME .. DESCRIPTION I 

I 1 

I M .. MAXIMUM NUMBER OF DATA READS I 

I D$ . . DATE OF COIN I 

I S$ ♦. SIZE (DENOMINATION) OF COIN I 

I M$ . . MINT OF COIN I 

I T$ . . TYPE OF COIN I 

IN .. NUMBER MINTED (MILLIONS) I 

I C* .. CONDITION I 

I P$ . . PURCHASE DATE I 

IQ . . QTY OWNED I 

I C . . COST I 

IV . . VALUE I 

I Cl . . TOTAL COSTS I 

I VI . . TOTAL VALUE I 

I X$ .. ITEM TO SEARCH FOR I 

I 1 

FUNCTIONS USED 

I 1 

I NAME .. DESCRIPTION I 

I 1 

I TAB .. FORMATS PRINT LINES I 

I 1 
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Sample Data - Version Two 


1450 DATA 
1460 DATA 
1470 DATA 
1480 DATA 
1490 DATA 
1500 DATA 
1510 DATA 
1520 DATA 
1530 DATA 
1540 DATA 
1550 DATA 


1947f ,25rD»UASHINGT0N» 10» VF» DEC 1978 f 1 j 1 .50 j 1 .50 
1944r .05»Sf SILOERf 11 . 1 rOQf JAN 1979 » 50 r 1 . 50 r 1 . 75 
1965 » . 10» D » FLAW rll4.1fFfFED 1979>lfl0rll.50 
1978fMfS>PR00F SET » 3 . 2 » PR r OCT 1978 r 10 f 7 . 00 > 17 . 50 
1978>Mf SfMINT SET f 4 . 50 j BU i- OCT 1978 ? 1 0 f 4 . 00 > 14 . 00 
1945r .05f D>SILVER> 16.47»0Fr JUL 1978 r 100 r .40r .55 
1907 r .01 r r INDIAN F .35 fGfAUG 1979 f 1000 f .75f .80 
1901f .OIf fINDIANf .86fGfSEP 1979 f 2000 f . 75 f . 80, 

1875 F I.OOfCC F F 65.17 fGfSEPT 1979f1f65f75 

1945 F .25fSfWASHINGT0Nf8.89fFfSEP 1979 f 5 f 1 . 75 f 2 . 10 

END 


Sample Output - Version Two 


RUN 

SHALL I PRINT ALL OF THE ENTRIES ( Y OR N )? 

? Y 

SHALL I PRODUCE TOTAL COSTS/UALUES FOR YOU <Y OR N )? 


? Y 


DATE 

SIZE 

COND 

TYPE 

— 

— 

— 



1947D 

♦ 25 

OF 

WASHINGTON 

1944S 

♦ 05 

OG 

SILUER 

1965D 

♦ 10 

F 

FLAW 

1978S 

M 

PR 

PROOF SET 

1978S 

M 

BU 

MINT SET 

1945D 

♦ 05 

OF 

SILUER 

1907 

♦ 01 

G 

INDIAN 

1901 

♦ 01 

G 

INDIAN 

1875CC 

1^00 

G 


1945S 

♦ 25 

F 

WASHINGTON 


; (MIL) 

PRCH 

OTY 

COST 

UALUE 

10 

DEC 

1978 

1 

1^5 

1^5 

ll^l 

JAN 

1979 

50 

1^5 

1^75 

114^1 

FEB 

1979 

1 

10 

11^5 

3^2 

OCT 

1978 

10 

7 

17^5 

4^5 

OCT 

1978 

10 

4 

14 

16^47 

JUL 

1978 

100 

♦ 4 

♦ 55 

♦ 35 

AUG 

1979 

1000 

♦ 75 

♦ 8 

♦ 86 

SEP 

1979 

2000 

♦ 75 

♦ 8 

65^17 

SEPT 

1979 

1 

65 

75 

8^89 

SEP 

1979 

5 

1^75 

2^1 


TOTAL COST WAS 2560^25 
TOTAL UALUE IS 2956 


BREAK IN 1430 



RUN 
SHALL 
? N 
SHALL 
? N 


I PRINT ALL OF THE ENTRIES ( Y OR N )? 

I PRODUCE TOTAL COSTS/UALUES FOR YOU (Y OR N 




WHAT SHALL I SEARCH FOR: DATE(D)r DENOMINATION SIZE (S) 

MINT (M)f OR TYPE (T)? 


? D 

ENTER THE DATE TO SEARCH FOR 
? 1945 


1945 

SIZE 

COND 

TYPE 

NBR (MIL) 

PRCH 

OTY 

COST UALUE 

D 

♦ 05 

OF 

SILUER 

16^47 JUL 1978 

100 

♦ 4 ^55 

S 

♦ 25 

F 

WASHINGTON 

8^89 

SEP 1979 

5 

1^75 2^1 


BREAK IN 1430 
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BY LEONARD S. MAGERMAN 


Play baseball when the regular season is over? You can with 
this compact little program written for an HP25. An accom- 
panying flow chart shows the logic flow. Using the flow 
chart, the program can be converted to a T.I. or similar 
programmable calculator. 

This is a two-player game. Each player takes a turn at bat 
while the other pitches. The batter has a choice of swinging 
or taking the pitch entered (which is automatically masked by 
a string of . . .5s). The pitcher has a choice of three pitches: 
change up, fast or curve ball, each of which has been as- 
signed the following probabilities: 


Key Pitch Pitch Taken Pitch Swung On 
P(Bail) P(Strike) P(Hit) P(Strike) 


1 

Fast Ball 

25% 

75% 

25% 

75% 

2 

Curve Ball 

50% 

50% 

50% 

50% 

3 

Change Up 

75% 

25% 

75% 

25% 

Calculations of 

put outs, singles. 

doubles, triples and 


home runs are based on probabilities derived from the 1972 
National League statistics for those parameters. These proba- 
bilities are applied whenever a ball is “hit.” 


The following table lists the displays along with the proba- 
bilities associated with each parameter: 


Action 

Display 

Probability 

Storage Register 

Out 

0 

.699 

R4 = .699 

Single 

1 

.212 

Rs = .911 

Double 

11 

.045 

R6 = .956 

Triple 

111 

.007 

R7 = .963 

Home Run 

nil 

.037 


Strike 

5 

Depends on Pilch 


Ball 

8 

Depends on Pitch 



Note tljat the probabilities in the storage registers are cumula- 
tive and can be changed to suit. In fact, for a high scoring 
game use the following values in registers 4, 5, 6, and 7: 

R4 = .4; Rs = .7; R6 = .85; R? = .90. 

To begin the play of the game, key the program into the 
calculator and proceed as follows: 


1 . Store random number seed 0 to 1 — STOO 


2. Store random number range 

4 — STOl 

3. Store swing indicator 

55555 — ST03 

4. Store action probabilities 

Alternate 

P(Out) 

.699 — ST04 .40 

P(Out & Single) 

.911— ST05 .70 

P(Out & Single & 

.956 — ST06 .85 

Double) 

P(Out & Single & 

.963 — ST07 .90 

Double & Triple) 

5. Initialize 

fFIX 0, fPRGM 

6. Key in Pitch 

l,2or3 — R/S 

7. Key in Swing 

(Display shows ... 5s) 
0 or 1 — R/S 


8. Repeat steps 6 & 7 switching batting & pitching roles after 
every 3 outs. 


Because the program was written for the HP25, it is 
limited to 49 steps. However, one will find that these 49 steps 
have enough complexity to provide an interesting and chal- 
lenging contest for two players. 

Of course, with more programming steps, one can revise 
the game to include double plays, automatic scoring, incor- 
rect input displays and so forth. □ 


Illustration by Mark Sewell 
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Baseball Program for the HP25 


LINE 

KEY 

KEY 

NO 

CODE 

ENTRY 

00 



01 

24 01 

RCL 1 

02 

24 00 

RCL 0 

03 

23 51 02 

STO+2 

04 

15 73 

g Pi 

05 

51 

+ 

06 

05 

5 

07 

14 03 

f Y"X 

08 

15 01 

g FRAC 

09 

23 00 

STO 0 

10 

61 

X 

11 

24 03 

RCL 3 

12 

74 

R/S 

13 

21 

xXy 

14 

22 

Roll 

15 

15 71 

g x = 0 

16 

13 44 

GTO 44 

17 

22 

Roll 

18 

14 41 

f x<y 

19 

13 47 

GTO 47 

20 

24 02 

RCL 2 

21 

15 01 

g FRAC 

22 

24 04 

RCL 4 

23 

14 51 

f x>=y 

24 

13 42 

GTO 42 

25 

22 

Roll 

26 

24 05 

RCL 5 

27 

14 51 

f x>=y 

28 

13 40 

GTO 40 

29 

22 

Roll 

30 

24 06 

RCL 6 

31 

14 51 

f x> = y 

32 

13 39 

GTO 39 

33 

22 

Roll 

34 

24 07 

RCL 7 

35 

14 51 

f x>=y 

36 

13 38 

GTO 38 

37 

01 

1 

38 

01 

1 

39 

01 

1 

40 

01 

1 

41 

13 00 

GTO 00 

42 

00 

0 

43 

13 00 

GTO 00 

44 

22 

Roll 

45 

14 41 

f x<y 

46 

13 49 

GTO 49 

47 

05 

5 

48 

13 00 

GTO 00 

49 

08 

8 


COMMENTS 


Key in pitch 

Ran # 1 seed 

Ran # 2 = old seed 

Start Ran # 1 generation 


Store Ran # 1 seed 
Ran # 1 

Display swing indicator 
Key in swing 
Exchange x & y 


True-Take pitch 
Fal se-Swing 

True-Str ike 
False-Ball contact 


True-Out 

False-Single or better 


True-Single 

False-Double or better 


True-Double 

False-Triple or better 


True-Tr iple 

False-Display llll=Horaer 
Display lll=Triple 
Display ll=Double 
Display l=Single 

Display 0=Out 


True-Ball 

False-Display 5=Strike 
Display 8=Ball 
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^Our inventDiy is our exis^ce* 
lliink we\l trust it to anydu^ 
than Skx)tcH Brand IMskettesr 



Don Stone, President, 

Mass* Auto Supply Company, 
Inc*, Boston, Mass* 


Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error^free before it 
leaves our factory. Because we 
know nothing less than 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800^328^1300. 

(In Minnesota, call collect: blZ- 
736'9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc., 
London, Ontario, N6A 4T1. 


If it’s worth remembering, 

it’s worth Scotch 

Data Recording Products* 


dfeke 


cSskettes 


CIRCLE 12 
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BY DAVID LAPPEN 


Most mazes lack excitement because they’re too static. As 
long as you follow the right or left wall of a solvable maze, 
sooner or later you’ll find yourself emerging at the exit. 

But the Minotaur’s Malevolent Maze is dynamic; as you 
proceed from start to finish new walls are added randomly to 
force you to change your strategy. A game of luck, skill, 
timing and concentration, it was designed to fit easily into a 
4K TRS-80. 

You start the game as a“*” in the upper left-hand comer of 
a box — the biggest rectangle the screen will display. A 
starting number of blocks or walls are put in the maze. Your 
job is to get to the finish box in the lower right-hand comer 
before all your paths are blocked. You change direction of 
motion by depressing one of the keyboard arrows for up, 
down, left and right. Hitting the space bar stops motion. You 
will continue moving in the same direction until you hit a 
wall, enter a new direction, or win the game. A new wall is 
added each time the * moves or could move if a wall was not 
in its way or the space bar (no motion) was not the last motion 
command entered. If you find that you have no paths left to 
the finish box, you can concede the game by hitting the “Q” 
key. 

Statistics on your progress are displayed between games. 
If you win, the number of starting walls is increased; if you 
lose it is decreased. Statistics include the number of starting 
walls on the next game, your average number of starting 
walls (including the next game), the highest number of start- 
ing walls on a game you won and whether this high was set on 
the game you Just finished. Another statistic, the number of 
walls added since the start of the game, is displayed in the 
center island during the game. 

Before the first game starts, you have two options. The 
first is whether the game should commence as soon as the 
maze is set up (indicated by printing your * in the starting 
position) or whether the game should start only after your 
first move is entered. The beginner should have the game 
wait to allow time to evaluate the board and set an initial 


strategy. A more advanced player will want the added chal- 
lenge of a game with even the initial strategy formulated “on 
the fly”. 

The second option involves determining how many initial 
walls you want on your first game. Since the program adjusts 
the number of walls depending on how well you do, this 
option just gives the program an idea of where to start. I 
suggest a starting value of forty walls for beginners. 

This game was designed for the Radio Shack TRS-80, but 
can be converted easily to other machines. The key to under- 
standing the game is to understand the INKEY$, PEEK and 
POKE commands. These commands allow the game to be 
played interactively (which, although not absolutely neces- 
sary, adds quite a lot), and to execute quickly in a small 
memory space. 

INKEY$ checks an input buffer to see if anything has been 
entered from the keyboard since the last time it was checked. 
It does not require a carriage return (enter), nor does it print 
anything on the screen or affect the cursor position. If noth- 
ing has been entered, the command returns a null character. 
Therefore, to get the regular input command, which waits for 
the input before continuing program execution (minus the 
carriage return), you would substitute 
10 A$=INKEY$ 

15 1FA$= “ “GOTO 10 
for 10 INPUT A$. 

Remember that the INKEY$ command accepts only one char- 
acter. 

PEEK and POKE allow you to examine or change the 
contents of a particular memory location. What is put in or 
returned is either a number, an ASCII representation of an 
alphabetic character, or a Radio Shack representation of a 
graphics character. The video display memory starts at RAM 
location 15360 decimal and has 64 characters per line (0-63) 
for 16 lines. It is therefore straightforward to calculate the 
memory location which corresponds to a particular position 
on the screen. For movement we need only check the 


Illustration by David Bastille 
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position that the will be moving to. As long as that 
memory location holds only a 32 or 88 (ASCII space and 
“X”, respectively) we allow motion. In the latter case the 
player has won since the finish box is surrounded by “X”s. 
For creating new walls, all we need to do is check that there is 
a 32 (space) at the proposed position. 

If your particular machine has no way to examine what is 
at a specific screen position, you may have to keep an array 
with an element for each video location. With proper array 
management, where only empty positions are kept, this can 
increase the speed with which new walls are added since a 
random array subscript which is in bounds will always map 
onto an available place. Unfortunately, this array manage- 
ment consumes considerable time and memory space and 
therefore should be avoided if possible. 

In this program, a random location is selected and, if 


occupied, another is selected until a vacant position is found. 
It’s my experience that using this method gives no significant 
slowdown of game action until way after the point where all 
paths are closed off. Therefore I suggest that if direct ways of 
checking a memory location are not available in your BASIC, 
you link to the assembler for this very easy subroutine. Then 
all you will have to do is consult a memory map or do a 
one-time memory search for the location of your video screen 
memory. 

Finally, I would like to propose a different use for this 
game. I think it could be used very effectively as a motivator 
tacked onto a teaching program. The maze could be made 
two lines shorter and these lines could be used for communi- 
cation. If a student answers a question correctly he could be 
allowed perhaps five moves on the maze which is no longer 
interactive. Otherwise perhaps five walls could be added. □ 



1. This game has been set up, but play has not yet com- 
menced. Note the initial walls, the starting and the 
finish box. 



2. This game has been started but is in the beginning 
stage. There are still paths open both over the top and 
under the bottom of the center island. Twenty possible 
moves have gone by and twenty walls have been added 
since the start of the game. 



3. Same game — 40 moves have gone by. 




ift 


m 
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ixd 


xxxx 

>i FINISH 1 


4. Same game — 60 moves have gone by. Almost at the 
Finish. 


Program Notes 

Variable Desciption 

A Current Game — number of starting walls 

A 1 Number of walls added since start of game 

B$ Yes= First move starts game 

No= Game starts when set-up complete 
C Flag to indicate new high 

D What is on screen at proposed position of * 
GA Number of games played 

GT Grand total of starting values for all games 
played 

HI Highest winning value 

N Current position of * 

NT Proposed new position for * 

R ASCII value of valid input 

TE What is on video screen at proposed position 

of new wall 

ASCII or Radio Shack Code 


91 

t 

10 

i 

9 


8 

<— 

32 

Space 

88 

X 

191 

■ 

131 

n 

176 

u 


PEEK: Returns value of memory location specified. 
On Radio Shack machine, the video memory starts at 
location 15360 and is arranged in 16 lines of 64 char- 
acters. 

POKE: Places second operand into the memory loca- 
tion indicated by first operand. 

IF blocks: Remember that the Radio Shack machine 
executes instructions which follow and are on the same 
line as an IF statement (separated by “:”) only when 
the IF is true. 

Multi Statement lines: On the Radio Shack machine 
these are executed as if they had been arranged on 
separate lines. Statements are separated by 
Wait Loop, lines 8160-8170: Adjust FOR loop value to 
make game run faster or slower. Present value (100) 
seemed best to me. 
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Program Listing 


10 REM MRZE- DRV ID LRPPEN - NOV 24.. 1978 

11 DEFINT R-Z 

13 CLS 

14 PRINT" WELCOME TO THE GRME OF MRZE. LIKE RN ORDINRRV GRME OF" 

18 PR I NT "MRZE. VOU MUST TRV TO GET FROM THE STRRTING POINT ^VOU RRE" 

22 PR I NT "THE IN THE UPPER LEFT HRND CORNERS TO THE FINISH WHICH" 

26 PRINT" IS LOCRTED IN THE LOWER RIGHT HRND CORNERS. VOU WIN WHEN" 

30 PR I NT "VOU HIT R WRLL ON THE FINISH BOX. RLSO LIKE RN ORDINRRV" 

34 PR I NT "MRZE.. THE WRLLS.. OR BLOCKS STOP VOUR PROGRESS. BUT IN THIS" 

38 PR I NT "GRME. THE MRZE IS CONSTRNTLV GETTING MORE DIFFICULT IN" 

42 PR I NT "WRLLS RRE RDDED RRNDOMLV RS VOU MOVE. THEREFORE PRTHS" 

46 PR I NT "RRE CONSTRNTLV BEING CLOSED OFF RND VOUR STRRTEDGV MUST" 

50 PRINT"CHRNGE RS THE GRME PROGRESSES. " 

54 PRINT"" 

58 PRINT" BEFORE THE GRME STRRTS VOU WILL BE GIVEN R CHOICE" 

62 PR I NT "WHETHER VOU WRNT THE GRME TO STRRT IMMERDIRTELV RFTER IT" 

66 PRINT" IS SET UP OR IF VOU WRNT TO STRRT THE GRME BV MRKING" 

70 PR I NT "VOUR FIRST MOVE. IT IS ERSIER TO WRIT SO THRT VOU CRN SET" 

74 PR I NT "R STRRTEGV. <TO CONTINUE INSTURCTIONS HIT RNV KEV>".: 

78 R:^=INKEV^ 

82 IFR^="" GOTO 78 
86 CLS 

90 PRINT" MOTION IS RCCOMPLISHED BV HITTING THE RPPROPRIRTE DIRECTION" 
94 PRINT"RRROW. FOR EXRMPLE TO MOVE UP HIT T-. MOTION WILL CONTINUE" 

98 PRINT" IN THE DIRECTION OF THE LRST ENTRV UNTIL THE GRME IS WON. " 

102 PR I NT "R WRLL. BOUNDRV. OR THE ISLRND IS HIT. OR VOU ENTER R NEW" 

106 PRINT "DIRECTION. TO STOP THE MOTION. VOU CRN HIT THE SPRCE BRR. " 

110 PRINT" IF VOU FIND THRT VOU HRVE NO CHRNCE OF WINNING VOU CRN STOP" 
114 PR I NT "THE GRME BV HITTING THE "Q" KEV. " 

116 PRINT"" 

118 PRINT" FINRLLV. IN THE MIDDLE OF THE ISLRND VOU WILL FIND R" 

122 PR I NT "COUNTER. IT TELLS VOU HOW MRNV WRLLS HRVE BEEN RDDED" 

126 PRINT "SINCE THE GRME BEGRN. " 

335 PRINT 

336 C=0 

337 GR=1 

338 HI=0 

340 INPUT "DO VOU WRNT TO LOOK RT THE MRZE BEFORE THE GRME STRRTS".; 

350 B^:=LEFT-^*:;B.t:. ±’> 

360 IF B^="V" PRINT "ENTER VOUR FIRST MOVE TO STRRT GRME. " 

361 FOR 1=1 TO 8 

362 PRINT"" 

363 NEXT 

365 PR I NT "VOU NOW GET TO SELECT HOW MRNV WRLLS VOU WRNT TO HRVE" 

366 PRINT"RT THE STRRT OF THE GRME. BEGINNERS SHOULD STRRT LOW <50" 

367 PRINT"PERHRPS>. IN LRTER GRMES THE COMPUTER WILL RDJUST THIS" 

368 PR I NT "NUMBER RCCORDING TO WHETHER VOU HRVE BEEN WINNING OR LOOSING. " 

369 PRINT"" ; INPUT "HOW MRNV WRLLS DO VOU WRNT TO STRRT WITH".; R 

370 GT=R 
380 CLS 

385 PRINT 0 65. CHR^:«::i28>; 

390 N=65 

395 REM DRRW FINISH BOX 

400 PRINT 0 886. "XXXXXXXXX".; 

700 PRINT 0 950. "X FINISH"; 

750 REM DRRW BOUNDRV 

800 FOR 1=0 TO 63 
900 POKE 15360+1. 176 
1000 NEXT 

1400 FOR 1=127 TO 959 STEP 64 
1440 POKE 15360+1. 191 
1460 NEXT 

1500 FOR 1=1023 TO 96© STEP -1 


1600 POKE 15360+1.131 
1700 NEXT 

2000 FOR 1=896 TO 64 STEP -64 
2100 POKE 15360+1. 191 
2200 NEXT 

cl’420 for 1=2*5 Tu 36 

2440 FOR J=384 TO 512 STEP 64 

2460 POKE 15360+ I +J. 191 

2480 NEXT 

2500 NEXT 

5000 REM DRRW INITIRL WRLLS 

5100 FOR IT-1 TO R 


42 Personal Computing October 1979 



5200 GOSLIB 20000 
5300 NEXT IT 

5340 REM DRRW PLRVER-'S PIECE 

5350 PRINT 0 65.. 

5400 R1=0 
5405 R=32 

5407 REM WRIT IF FIRST MOVE STRRTS PLRV 

5410 R^;=INKEV:|: 

5430 IF B$:=”N" GOTO 5500 
5450 R-^:=INKEV$: IF R|:='‘" GOTO 5450 
5470 GOTO 5510 
5500 R$=INKEV$: 

5510 PRINT 0 477.. RIj 
5550 NT=0 

5560 REM IF NO NEW MOVE IS ENTERED. KEEP OLD MOVE 

5565 REM OTHERWISE UPDRTE DIRECTION OF MOTION 

5570 IF R:|:«»" GOTO 5900 
5575 R*RSC<R.>> 

5600 IF Rt="Q“ R=R^. 8: GOTO 13050 

5700 IF R091 RND RO10 RND R09 RND R08 RND R032 GOTO 5900 

5900 IF R=91 NT=N~64 

6000 IF R=10 NT=N+64 

6100 IF R=9 NT=N+1 

6200 IF R=8 NT=N~1 

6220 IF R=32 GOTO 8150 

6230 REM LOOK RT PLRCE WRNT TO MOVE TO SEE IF RNVTHING 

6233 REM IS THERE. IF BLRNK. MOVE PIECE. IF =X. HRVE 

6235 REM WON GRME. IF IS R WRLL KEEP PLRVER STILL. 

6250 D=PEEK«:;i5360+NT> 

6300 IF D088 RND D032 GOTO 8150 
6400 PRINT @ N. •' ".5 
6500 PRINT 0 NT.. 

6600 N=NT 

6700 IF D«88 GOTO 10000 
8150 GOSLIB 20000 
8160 FOR IU=1 TO 100 
8170 NEXT 
8200 GOTO 5500 

9999 REM * PLRVER WINS SECTION 

10000 PRINT 0951.. “VOLI WIN“,! 

10040 IF R>HI THEN C=1:HI.=R 
10100 R=R*1. 2 

10150 REM END GRME BORRD DISPLRV WRIT LOOP 

10200 FOR 1=1 TO 800 
10300 NEXT I 

13000 REM PRE-NEW-GRME STRTISTICS 

13050 CLS 
13060 GR=GR+1 

13070 PRINT “VOU STRRT WITH "j R.j BLOCKS".; 

13080 PRINT"" 

13081 PRINT"" 

13082 GT=GT+R 

13085 PRINT "VOUR RVERRGE STRRTING NUMBER IS GT/GR 

13086 PRINT"" 

13087 PRINT"" 

13088 PRINT"VOU HIGHEST STRRTING VRLUE IS "; HI 

13093 IF C=1 PRINT"" : PRINT" ": PRINT "VOU HRVE JUST RERCHED R NEW HIGH!" 
13100 FOR 1=1 TO 3000; NEXT 
14000 C=0 
15000 GOTO 380 

19999 REM DRRW WRLL SUBROUTINE 

20000 IR=RND<950> 

20100 TE=PEEK<15359+IR> 

20150 IF TE032 GOTO 20000 
20180 R1=R1+1 

20200 POKE 15359+ 1 R. 191 
21300 RETURN 
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BASIC Renumbering 


Changing your program line numbers is 
a tedious and painful task. Unfortunate- 
ly, it is often necessary to avoid a frag- 
mented and messy final program, or to 
insert additional lines between con- 
secutive line numbers. This BASIC 
Renumbering program will relieve you 
of this unpleasant chore while convert- 
ing approximately 95% of your pro- 
gram statements. 

After checking my BASIC I found 
that only the following statements 
could be followed by a statement num- 
ber: GOTO, GOSUB, THEN and ON. 
Therefore, the program must scan for 
these words and convert the statement 
number following them. 

The program passes the input file 
twice. On the first pass the old se- 
quence number is read and stored and 
the new sequence number computed 
and stored in the Dimension S. On pass 
two, the file is read and then converted 
and written to the new output file. 

Statements 740 to 800 convert the 
number to a character string with lead- 
ing zeroes since Heath’s HDOS BASIC 
will not allow a blank to appear as the 
first character encountered. If your 
BASIC does not have this restriction 
you may remove this code to reduce 
program size. 

Statements 1030 to 1080 break the 
input line into three parts: the new se- 
quence number; the data between the 
sequence number and the word scanned 
for; and the referenced statement 
number. Because the program only 
allows three separate character strings, 
multiple statements per line are not 
supported. You could modify the pro- 
gram to allow more strings at the cost of 
a larger program. 

Statement 1030 returns the length of 
the BASIC statement read. Statement 
1040 computes Cl to be equal to the 
total length of the string minus the posi- 
tion count where the match took place. 
Statement 1050 computes TI as being 
equal to the total length of the string 
minus 6 minus the position count where 
the match took place — the length of 
“B” in Example 1. Statement 1070 


- BY CHARLES K. BALLINGER - 

converts the new sequence number to a 
string and places the value in variable 
F$. 

Statement 1080 then combines string 
D$ (the new sequence number) with P$ 
(equal to “B”in Example 1) and F$ (the 
new referenced number) to form string 
variable Z$, which is written as the new 
output record. 

Example 1 

00120 IFC = 0THEN 820 
ABC 

While this program will convert ap- 
proximately 95% of your statements, 
the following conditions must be ob- 
served: 

• No multiple statements on one 
line. 

• The ON X 120, 150, 200 state- 
ment is not supported, but you will be 
informed by the program of the state- 
ment number that must be hand- 
changed. 


• The statement IF C = 0 THEN 
PRINT “EXAMPLE” will not convert 
correctly, but a minor change in pro- 
gram logic will correct this omission. 

Not incorporating some of these 
features in the initial program mini- 
mizes the core requirements for people 
who don’t have sufficient memory. The 
program currently requires approxi- 
mately 3K of core for program text and 
another 5K for the dimension, file buf- 
fers and other variables. If you find you 
don’t have sufficient memory to run 
this program, change the dimension by 
changing statements 110, 230, 980, 
1410 and 1670 to whatever dimension 
size you choose. 

When run against a 192 statement 
program, this program required 50 
seconds to complete pass one and 7 
minutes to complete pass two. 

The program was written on an H-8 
computer configured to 36K with dual 
mini-floppy drives. □ 


Special Functions Used 

STR$(narg) 

The string function encodes the numeric 
argument into ASCII format. 

LEFT$(sexp,iexp) 

Left string function returns the string value 
identified by (sexp) for the number of bytes 
specified by (iexp). 

LEN(sexp) 

The length function returns a numeric value 
that is the number of bytes in the string. 

MATCH(sexpl,sexp2,iexp) 

The match function searches (sexpl) for any 
substring matching (sexp2) starting with the 
position specified by (iexp). A value of zero 
(0) is returned if no match is found. 

MID$(sexp, iexp 1 , iexp2) 

The middle function returns the right-handed 
substring of (sexp) starting in position (iexpl) 
for (iexp2) characters or to the end of the 
string if (iexp2) is omitted. 

VAL(sexp) 

The numeric function returns the numeric 
value of a number encoded in a string. 

CIN(x) 

This function checks the channel specified 
by (x). Its purpose in this program is to detect 
an end-of-file on the input file. 

LINE INPUT 

This function allows string data to be inputted 
without being enclosed in quotes. 
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Program Listing 


00010 REM THIS PROGRAM RENUMBERS A BASIC PROGRAM 
00020 REM URITTEN BY CHUCK BALLINGER 
00030 REM FOR A HEATH H-8 COMPUTER DISK SYSTEM 
0001+0 LINE INPUT "ENTER INPUT FILE NAME ";F‘^ 

00050 INPUT "ENTER STARTING STMNT NUMBER ";S1 
00060 INPUT "ENTER INCREMENT VALUE ";I 
00070 REM 

00080 REM THE DIMENSION TABLE HOLDS THE OLD AND THE 
00090 REM NEU SEQUENCE NUMBER OF THE STATEMENTS 
00100 REM CURRENTLY SET TO HOLD UP TO A M-OO 
LINE PROGRAM 
00110 DIM saj+oo) 

00120 REM OPEN INPUT FILE NAMED ABOVE FOR READ 

00130 REM FOR PASS 1 

00140 OPEN FOR READ AS FILE 41 

00150 SI «« SI - I 

00160 REM READ FILE AND BUILD STMNT NUMBER TABLE 
00170 REM 
00180 X«CIN(1) 

00190 IF X » 0 THEN 320 
00200 INPUT «l,;l$ 

00210 X$«=LEFT$(I$,S) 

00220 B « B + 1 

00230 IF B > 400 THEN 280 

00240 S<0,B) « VAL<X1>) 

00250 S1«=S1 + I 
00260 S<1,B)>«S1 
00270 GOTO 180 

00280 REM ERROR CONDITION YOU HAVE EXCEEDED 
TABLE SIZE 

00290 PRINT "YOU HAVE EXCEEDED DIM SIZE FOR" 

00300 PRINT "4 OF INPUT STMNTS - INCREASE DIM" 

00310 END 

00320 REM TABLE SHOULD BE BUILT NOU UITH THE 
OLD STMNT 

00330 REM NUMBER AND THE NEU NUMBER 

00340 REM SO CLOSE FILE AND PREPARE FOR PASS 2 

00350 PRINT 

00360 PRINT "END OF PASS 1 - SEQ TABLE BUILT" 

00370 PRINT 
00380 CLOSE 41 

00390 REM OPEN OUTPUT FILE FOR URITE 
00400 REM AND START PnSS 2 TO CREATE NEW FILE 
00410 LINE INPUT "ENTER NEU FILE NAME FOR 
RENUMBERED PGM " ; Y$ 

0 0420 B=«0 

00430 OPEN Y$ FOR WRITE AS FILE 42 

00440 OPEN F$ FOR READ AS FILE 41 

00450 GOSUB 550 

00460 GOSUB 680 

00470 GOSUB 740 

00480 GOSUB 810 

00490 GOSUB 910 

00500 GOSUB 1140 

00510 GOSUB 1340 

00520 GOSUB 1600 

00530 Zir>«D$+N$ 

00540 GOTO 1490 

00550 REM INITIALIZE FIELDS 

00560 Y$=n"" 

00570 D$«"" 

00580 P^|i=:"" 

00590 F$=="" 

00600 Z$=^"" 

00610 N1=0 
00620 C«0 
00630 Y>«0 
00640 L1«=0 
00650 C1«0 
00660 T1«=0 
00670 RETURN 

00680 REM GET INPUT RECORD 
00690 X«CIN(1) 

0 0700 IF X 0 THEN 1550 
00710 LINE INPUT 41,;I$ 
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Flowchart 



Program Listing 
continued 


00720 A) 

00730 RETURN 

007‘•^0 REM CONVERT STATEMENT tt TO NEU tt 
0 0750 

00760 N==100000 
00770 Nl==N+Sn.,B) 

00780 C^-”-STRil>(Nl) 

0 0790 D$==Min$(C$,3,5) 

00800 RETURN 

00810 REM CHECK FOR REM- AND PRINT- STMNT 
00820 OO 

0 0830 C=>=MATCH(I$/’REM M ) 

0 0840 IF C=--0 THEN 870 
00850 Z$=^D$4N$ 

00860 GOTO 1490 

00870 C>.MATCH(I$/*PRINT ‘M ) 

00880 IF C=0 THEN 900 
00890 GOTO 850 
00900 RETURN 

00910 REM SCAN FOR -THEN- STATEMENT 
00920 C'^O 

0 0930 OMATCHCIli, “THEN ",1 ) 

00940 IF C«0 THEN 1130 
00950 0=C+4 
0 0960 Y$»=Miri$(I$,(:) 

00970 Y«VAL(Y$) 

00980 FOR L<«1 TO 400 
00990 IF Y»S(0,L) THEN 1030 
01000 NEXT L 

01010 PRINT “ERROR TABLE LOOKUP STMNT 4 “ ; Y$ 
01020 GOTO 1100 
01030 L1=«LEN(I$) 

01040 C1««L1-C 
01050 Tl=<Ll-6)-Cl 
01060 P$=MID$a$,6,Tl) 

01070 F$=<STR1i(S(l,L)) 

01080 Z$=B$ + P$-fF$ 

01090 GOTO 1490 
01100 CLOSE HI 
OHIO CLOSE H2 
01120 STOP 

01130 RETURN 

01140 REM SCAN FOR -GOTO- STATEMENT 
01150 C-0 

01160 C==MATCH(I$, “GOTO 'M ) 

01170 IF C=0 THEN 1330 

01180 C==^Cf4 

01190 YiM^MIB$a$,C) 

01200 Y=VAL(Y$) 

01210 FOR L~1 TO 400 
01220 IF Y=S(0,L) THEN 1260 
01230 NEXT L 

01240 PRINT "ERROR IN STMNT LOOKUP ON GOTO “ 
01250 GOTO 1100 
01260 L1=LEN(I$) 

01270 Cl«nLl-C 
01280 Tl=(Ll-6)-Cl 
01290 P$=“MIB$(I$;6,T1) 

0130 0 F$=«STR$(S(1,L)) 

01310 Z$«n$+P$+F$ 

01320 GOTO 1490 
01330 RETURN 

01340 REM SCAN FOR COMBINATION -ON GOSUB- 
01350 C*=0 

01360 C«^MATCH(I$, “ ON ",1 ) 

01370 IF O-'O THEN 1480 

01380 PRINT “COMPUTED GOSUB CANNOT BE CONVERTED 
01390 Y$«LEFT$(I$,5) 

01400 Y=«VAL(Y$) 

01410 FOR L==l TO 400 
01420 IF Y«:S(0,L) THEN 1450 
01430 NEXT L 
01440 GOTO 1010 

01450 PRINT “HAND CHANGE STMNT H “ 

S(1,L);“ IN PROGRAM " 

01460 Z$=«n$+N$ 

01470 GOTO 1490 
01480 RETURN 

01490 REM URITE NEUI RECORD TO DISK 
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01500 PRINT 
01510 R=R+1 

01520 REZM RETURN TO MAIN ROUTINE 
01530 GOTO 1+50 

015M-0 REM ALL DONE CONVERTING 
01550 CLOSE «1 
01560 CHOSE «2 

01570 PRINT R;” lines OF SOURCE 
CODE RENUMBERED" 

01580 PRINT "CHECK NEU PGM BEFORE 
DELETING OLD ONE " 

01590 END 

01600 REM SCAN FOR -GOSUB- STATEMENT 
01610 C=0 

01620 C=MATCH(I$,"GOSUB ",1 ) 

01630 IF C=0 THEN 1780 

0161+0 C=C+5 

01650 Y$=MID$<I$;C) 

01660 Y=VAL(Y$) 

01670 FOR L==l TO ‘-i-OO 
01680 IF Y==S(0,L) THEN 1710 
01690 NEXT L 
01700 GOTO 1010 
01710 L1=LEN<I$) 

01720 C1=L1~C 
01730 Tl=<Ll-6)-Cl 
01740 P$=MID$(I$,6,T1) 

01750 F$=STR$(S(1,L) ) 

01760 Z$=D$+P$+F$ 

01770 GOTO 1490 
01780 RETURN 
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10-DAY FREE TRIAL 


Send for our 
FREE Catalog 



4K - Keyboard C 
8K - Keyboard C 
16K - Keyboard B 
16K - Keyboard N 
32K - Keyboard C 
32K - Keyboard B 


32K - Keyboard N $1195 

C — calculator keyboard (only version with tape deck) 
B — Large Keyboard (graphics not on keys) 

N — large keyboard with graphics symbols 

Used 8K PET with 90-day warranty $650 


WE iUY USED PEX APPLE and TRS-80 COMPUTERS 


$100 FREE ACCESSORIES 
WITH 16K or 32K PET 

Buy our 16K or 32K PET and we ll give you your first S100 worth of 
accessories. FREE. Just indicate on your order that you have 
reduced the cost of your accessories by $100. 

ffiEE Terminal Package with PETs 

PET ACCESSORIES 

Commodore Dual Floppy Disk Drive $1295.00 

Commodore Printer (tractor feed) $995.00 

Commodore Printer (friction feed) $995.00 

Second Cassette — from Commodore $95.00 

Commodore PET Service Kit $30.00 

Beeper - Tells when tape is loaded $24.95 

Petunia - Play music from PET $29.95 

Video Buffer - Attach another CRT $29.95 

Combo - Petunia and Video Buffer $49.95 

Betsi 4-slot S-100 Motherboard ftTd $119.00 

: U-*-^ *00 




595 

795 

995 

995 

$1195 

$1195 


S-100 PET Interface was $289 00 SALE ^ . . $99.00 

New Serial Printer Interface for PET $79.95 

Call for Availability 

PET - Compatible Selectric in Desk 


Hazeltine1400 

LIST SALE 

'sm^ 

SUPER SALE PRICE 
TOO LOW TO ADVERTISE 

Immediate Delivery — 2- Year Factory Warranty 
You may have seen the Hazeltine advertised at $850. You 
may have seen it sale prices at $749 or even $699 but our 
new price is so low that we can t even advertise it. Call us 
for a quote. Hurry, we have a limited quantity at this price. 
The 8048-based Hazeltine 1400 has a 12 " screen. 24 x 80 
display. TTY-style keyboard, addressable cursor, and 
RS-232 I/O from 110 to 9600 baud. 


Hazeltine 1410 — $835 
HazelUne 1500 — $1069 


Hazeltine 1510 — $1195 
Hazeltine 1520 — $1499 


$895.0 



opple II 

yoWtr 

200 FR€€ ACC€SSOftl€S 

The new Apple II with Applesoft BASIC built-in! Elimi- 
nates the need for a $200 Firmware Card and includes 
new Autostart ROM for easy operation. This combined 
with the FREE accessories from NCE could save you up 
to $400 on a 48K Apple II system! 

16K Apple II Plus — $1 1 95 (take$100 in free accessories) 
32K Apple II Plus — $1345 (take $150 in free accessories) 
48K Apple II Plus — $1 495 (take $200 in free accessories) 

Apple II Accessories 

Centronics Printer Interface $225 

Disk and Controller Call for Availability $595 

Second Disk Drive $495 

Parallel Printer Card . $180 

Communications Card .... 

Hi-Speed Serial Card 

Firmware Card 

Hobby Proto Card 

Microverter RF Mod 

Sanyo M2544 Recorder .... 


Call for 
Availability 


PET OWNERS . . . 

REMOTE 

TERMINAL 

for 

only $69 

A self-contained 
module and program 
cassette enables your 
PET to function as a 
300 baud terminal. 
Supports Upper/Lower 
case, Rubout, Escape 
& all control functions. 
Output is TTL. 

WITH 


Itievii 4 ooiiL 
DISK & ^ 
MEMORY 
EXPANSION 

You can instantly turn 
your PET into a speedy 
and efficient professional 
computer. Its easy with 
the new 400K Disk Drive 
and Memory Expansion 
from Computhink Add up 
to 32K internally then load 
20K program in only 3 
seconds! 



CAT 
COUPLER 

New 300 baud 
Originate/Answer 
Acoustic Coupler. 

Looks good, works 
great qq 

priced at ^109 


IN STOCK 
NOW 


$225 

$195 

$200 

$24 

$35 

$55 




400K Disk 

Drive $1,295.00 

Memory Expansion 

16K $425.00 

24K $525.00 

32K $615.00 


IN STOCK NOW! 

EVERY ITEM IN THIS ADVERTISEMENT IS IN STOCK 
AND READY TO SHIP, EXCEPT WHERE NOTED. 


NOW Graphics printer 
$1,098 for Apple II 

Now you can print high resolution graphics from your 
I Apple using the IP-225 printer and graphics option from 
IDS. The IP-225 is a tractor feed printer with 96 possible 
characters. Line length is 80/132 col. with a speed of 
50/80 cps. We include software which allows it to use 
either parallel or serial interface at 1200 baud. ABSO- 
LUTELY FREE (you save $50)! 


CompuMart 


Selectric ' 

Desktop 

Terminal 



SELLING COMPUTERS BY MAIL 
SINCE 1971 

1250 North Main Street, uepanment PCA9 
P.O. Box 8610 Ann Arbor, Michigan 48107 


(313) 994-3200 


Member: 

Computer Dealers 
Association 


Super bargain, while they last. A (desktop terminal 
basd on an IBM Selectric typewriter for only $319. 
including documentation. These terminals were 
originally designed for use with timesharing sys- 
tems where top-quality printing was required. The 
IBM keyboard and printer are separated by a three 
foot cable and each has its own enclosure (great for 
custom installations). Serial RS-252 interface uses 
PTTC instead of ASCII codes so you will need to write a 
conversion program (we have no ASCII interface for 
this model). 14.8 cps 134.5 baud. 13" line length, pica. 
Sold in AS-IS" condition. Pre-sale preparations in- 
clude: 

• Motors checked and guaranteed before sale. 

• The machines are complete. 

• All indicator lights work. 

• New ribbon & cleaned type element, on/off 
switches, tab & carriage return cards. & tab set 
clear. 

I There is a 3-day return privilege on these machines 
and any missing parts will be replaced. 


1+1=3RIGHT! 

EDUCATORS 
ORDER YOUR 
FREE PET 


Between now and Nov. 30th any educational institution 
which buys 2 PET s at list price will receive a 3rd PET. 
ABSOLUTELY FREE! That's right, FREE! For example, 
buy 2 8K PET s at $795 each and get 1 8K PET. FREE. Buy 
1 16K at $995 and 1 32K at $1,295 and your school will 
receive 1 16K PET absolutely FREE! Join the hundreds of 
public & private schools, colleges, and Universities who 
have bought from us with confidence. Look at our PET 
box in the upper left hand corner of this ad for descrip- 
tions and prices of the Commodore PET product line. If 
you need more information just call, we love questions. 


SANYO MONITOR 
$169 $279 

9-Inch ‘9S4^ 15-inch '$400. 


Q 


IMPORTANT ORDERING INFORMATION 
All orders must include 4% shipping and handling. Michigan residents add 4% 
for state sales tax. All foreign orders (except Canada) need an additional 10% for 
shipping and handling. 


Phones open from 9:00 a.m. to 7:00 p.m. EST Monday-Friday, 10:00 a.m. to 
5:00 p.m. Saturdays • P.O.’s accepted from D & B rated companies — ship- 
ment contingent upon receipt of signed purchase order • All prices 
subject to change without notice • Most items in stock for immediate 
shipment — call for delivery quotation • Sorry, no C.O.D.’s • 

In the Ann Arbor area? Retail store open 1 1 :00 a.m. to 7:00 p.m. Tuesday- 
Friday, 10:00 a.m.to 5:00 p.m. Saturdays (Closed Sunday and Monday) 

If not satisfied, return your purchase with-in 10 days for full 
refund of purchase price! 


CIRCLE 13 
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The Computer 
Glass Box 



In the Computer Glass Box approach to 
teaching with A Programming Lan- 
guage (APL), short and quickly com- 
prehensible computer programs are 
given to students for their direct view- 
ing. Each program embodies a concept, 
procedure or relationship written simp- 
ly and clearly. Since the inner workings 
of the programs are visible, they be- 
come the basis for learning. 

This approach utilizes a computer 
program more as a “glass box” than a 
black box. By observing the structure 
of a program as well as its behavior, 
key concepts may become transparent 
to the student. 

In contrast to conventional compu- 
ter-assisted instruction (CAI), the glass 
box approach allows the student signi- 
ficant control over his own learning 
processes, achieved through program- 
ming. Programs can be entered inde- 
pendently by the student via a computer 


A version of this article first appeared 
in the April 1974 issue q/* Educational 
Technology, © 7974, Educational 
Technology Magazine^ Englewood 
Cliffs, NJ 07632. It is reprinted here by 
permission of the author and Educa- 
tional Technology. 


BY HOWARD A. PEELLE 

terminal, and their use requires no other 
pre-stored curriculum material, as do 
most CAI applications. Indeed, making 
the full power of the computer acces- 
sible to the learner is 180° from the kind 
of CAI characterized by programmed 
instruction, tutorial or drill-and-test 
sequences. 

This approach suits a wide range of 
educational levels — from elementary 
school children to university graduate 
students. For children who have been 
held powerless in lock-step educational 
systems, the computer glass box opens 
up the world of active learning — learn- 
ing with power. 

Using glass box computer programs, 
students can: 

• examine the program’s definition 
(intuitively) 

• analyze the program’s definition 
(logically) 

• predict the outcomes of the pro- 
gram 

• execute the program on a computer 

• scrutinize the program’s behavior 

• experiment with different applica- 
tions of the program 

• modify or expand the program 

• generalize the program 

• invent new or related programs. 


• discuss implications with teachers 
and peers. 

These student-initiated, student-re- 
sponsible , success-oriented activities 
differ dramatically from the frantic 
hand-waving about abstract concepts 
often seen in classrooms. 

The ideal glass box program 
“speaks” to its reader, explaining con- 
cepts and procedures in concrete terms. 
Desirable characteristics of such a pro- 
gram include simplicity, comprehensi- 
bility, flexibility, generality, elegance 
and provocative implications. 

“Simplicity” means that a single 
idea of modest scope is to be taught 
using a brief program (about 10 lines of 
APL coding, taking less than 5 minutes 
to type). “Comprehensibility” means 
using clear, readable commands (usu- 
ally one per line) with well-chosen 
mnemonic identifiers. “Flexibility” 
includes using a program design which 
is easily modified and is adaptable to 
other programs in modular structuring 
(nested sub-programs with explicit re- 
sultants). “Generality” is developing 
mathematical models which can extend 
to a class of cases. ’‘Elegance” is 
choosing expressions which strike 
one’s aesthetic chords. And, finally, a 
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Illustration by Josh Randall 



glass box program is “provocative” 
when its implications suggest interest- 
ing follow-up discussions. 

Now, let’s look at some examples of 
glass box programs. 

Computer-Assisted Instruction 

The first glass box program illustrat- 
ed comes from the area of computer- 
assisted instruction. Instead of conceal- 
ing the CAI program — usually 
designed to control the child’s behavior 
- we show him the mechanism itself so 
that he may see how it works and ulti- 
mately control the computer. 

Consider the following APL pro- 
gram, which exposes the essence of 
drill-and-practice in multiplication 
skills. In drill-and-practice, typically, a 
student is given a series of problems to 
solve and is asked for his answers. 
Then, the answers are evaluated. In- 
deed, the computer is an excellent ve- 
hicle for administering drill-and-prac- 
tice; but a programming language can 
also describe this process clearly. 


? DniLL 

rn HEWVBOBlEHx 
t2] ^MULTIPLY* 

[3] FIRSTS ?20 

[4] n^SECOND^^?20 

rs] ENTER i ANSWERED 

[ 6 ] ^NEWPROBLEM IF 
answfp-first^secord 

[7] 'NOPE. TRY AGAIN. • 

[ 8 ] CENTER 
y 


The DRILL program begins with a 
NEWPROBLEM and prints ‘MULTI- 
PLY’, a simplified message telling the 
student what to do with the two num- 
bers that will follow. The FIRST num- 
ber is an integer randomly chosen be- 
tween 1 and 20, and the SECOND num- 
ber likewise. 

The student may ENTER his AN- 
SWER, which is then evaluated by the 
program. IF the ANSWER equals the 
FIRST number times the SECOND num- 
ber, a NEWPROBLEM is given; other- 
wise (if ANSWER is wrong) ‘NOPE. 
TRY AGAIN.’ is printed, and the stu- 
dent may ENTER his answer again. 
Note: IF is a sub-program used to facili- 


tate the reading of branching com- 
mands. Its definition is: 

V BRANCH^LINE IF CONDITION 

[1 ] BRANCH^CONDITION/LINE 

Its syntax is: -►(line number) IF (condi- 
tion) 

IF the condition is true (evaluates to 
1), the program branches to the line 
number (or line label) given; IF the 
condition is false (evaluates to 0), the 
program branches to the next line. 

To use the DRILL program, type in 
its name. The following is a sample: 

DRILL 

MULTIPLY 

19 

2 

□ : 

38 

MULTIPLY 

16 

18 

Dt 

248 

NOPE. TRY AGAIN. 

0: 

288 

MULTIPLY 

8 

12 

□ : 

96 

MULTIPLY 

6 

2 

D: 

12 

MULTIPLY 
14 
18 
□ : 


Students notice immediately that this 
program has a flaw — it doesn’t stop! 
Scrutinizing the program’s definition 
reveals that after getting a multiplica- 
tion problem correct, one always gets a 
new problem, ad infinitum. Also, after 
getting a problem wrong, the student 
must answer that same problem again 

— another potentially endless loop. 
The student’s first task, then, might be 
to build in an option to stop the program 
at will. 

DRILL is, of course, only a prototype 
program. With other modifications of 
one’s choosing, DRILL may become 
considerably more sophisticated. Pos- 
sible extensions include: (a) displaying 
pictorial feedback — like a “smiley 
face” for positive reinforcement or a 
“grouchy face” instead of ‘NOPE. TRY 
AGAIN.’; (b) presenting a pre-specified 
total number of problems; (c) limiting 
the number of allowable mistakes on 
individual problems (or all problems); 
(d) generalizing the multiplicands to 
create a more flexible range of prob- 
lems (including negative numbers, de- 
cimals, etc.); (e) gathering perfor- 
mance data; (f) using performance cri- 
teria to make diagnoses; (g) automati- 
cally adapting level of difficulty based 
on diagnoses; (h) adding personalized 
instructions; and (i) building in timing 
components, jump-ahead options and 
hints. 

Psychology 

Computer programs suitable for 
viewing can help students learn some 
fundamentals of psychology. In study- 
ing behavior, for example, consider the 
following APL program which models 

— albeit crudely — an emotional reac- 
tion. TEMPER is a program which will, 
under certain conditions, “get mad at 
you”. (This program is similar to one 
written in a simplified Fortran by John 
Loehlin in Computer Models of Per- 
sonality, Random House, NY 1968.) 


V TEMPER 

[1] EMOTION^O 

[2] NEWiEMOTION^Q 
^EMOTION k2 

[3] -^MAD IF EMOTION >10 

[ 4 ] ^NEW 

[5] MADi •**l?I**?l! • 

V 
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The program begins with zero EMO- 
TION and then encounters a series of 
numbers, representing “events” in the 
life of the program. A low number is 
low in emotional significance, whereas 
high numbers are highly emotion-pro- 
ducing. 

Each time a number is entered, the 
program generates a NEW EMOTION 
based on a simple mathematical model: 
EMOTION becomes the number just en- 
tered plus one half of the previous 
EMOTION. (In the course of human 
events, this might be akin to the amelio- 
rating effect of time on emotional bur- 
dens — “sleeping on your troubles”.) 

This process continues until a test 
condition — the “threshold” for mad 
behavior — is exceeded. The program 
goes MAD if EMOTION ever becomes 
greater than 10 (**!?!*★?!! is the com- 
puter’s programmed vernacular.) 

To use the program, the child types 
TEMPER and enters a sequence of num- 
bers. For example; 


TEMPER 

□ t 

4 

□ s 

6 

Dt 

8 


Here, a 4 is like ’‘stubbing your 
toe”, 6 is like “losing your wallet”, 
and 8 is like “missing the last bus”. 
This sequence produced MAD behav- 
ior. But, suppose you enter the same 
numbers in a different order: 


TEMPER 

□ s 

8 

□ : 

6 

□ : 

4 

Qt 


Here, the program does not display 
MAD: ‘>K>K[ 7 !** 7 n\ Apparently, (for 
this model) the sequence 8 6 4 is “toler- 
able” , whereas the previous sequence 4 
6 8 clearly was not to tolerable! 

Again this model suggests an ana- 
logy with human behavior. Experienc- 
ing the most emotion-packed events 
first and then tapering off may be more 
tolerable than the reverse. 

Other variations of input also suggest 
interpretation in terms of human psy- 
chology. Sandwiching a low-emotion 
event between two high-emotion 
events, say 7 2 7, can make the total 
sequence tolerable; by contrast, the 
events 7 7 2 and 2 7 7 produce mad 
behavior. 

The mathematics underlying this 
TEMPER model can be exposed quickly 
and naturally. For example, after some 
experimentation with the program, you 
might wonder: How many 5s can the 
program take before it “blows its top”? 



TEMPER 

□i 

S 

□> 

5 

□1 

S 

□t 

s 

□> 

s 

□t 

5 

□> 


A sequence of 5s builds up EMO- 


TION to higher and higher values, but 
never reaches 10. This process parallels 
the well-known geometric series 1, 

1/2, 1/4, 1/8, 1/16, 1/32 the sum 

of which converges to 2. Exploring in 
this way, a child may gain some insight 
into the nature of infinite series in an 
active and interesting (at least less ab- 
stract) setting. 


Some simple modifications of the 
TEMPER program students might make 
are to: (a) change the threshold, for 
example, from 10 to 25 for higher toler- 
ance or to 725 (a random number) for 
unpredictable behavior; (b) modify the 
model, for example, from EMOTION -i- 
2 to EMOTION ^ 3 to express stronger 
“forgetting”; (c) adapt the program for 
use by others by inserting conversa- 
tional statements such as “ENTER 
NUMBERS FROM 1 to 9“ or even 
“CAUTION! THIS PROGRAM MAY 
BECOME EMOTIONAL . . .“, and (d) 
make the program dynamic by auto- 
matically resetting EMOTION to 0 after 
an emotional catharthis. 

Possible extensions of TEMPER in- 
clude: (a) writing related programs, 
such as a version with multiple emo- 
tional dimensions like ANGER, FEAR 
and LOVE; and (b) writing companion 
programs, such as two TEMPER-like 
programs which interact with each 
other so that one’s output is the other’s 
input. 


These are but two “glass box” pro- 
grams which may be used for teaching 
with APL. Each program illustrated 
can be extended further, and similar 
progams may be written for other 
topics. For more examples, see my 
book Instructional Applications of 
Computers Using APL, Addison-Wes- 
ley, Menlo Park, California. 

Such “glass box” programs are 
well-suited for personal computing, as 
they require only a few minutes to enter 
and have minimal storage require- 
ments. Micro-APL systems now avail- 
able include the IBM 5100 (with full 
APL BASIC); IBM 5110 (with in- 
creased capabilities and more expense); 
Vanguard’s Z80 (with nearly complete 
APL facilities); EMPL (a subset of APL 
designed for 8080 machines); Micro- 
soft’s APL (now in development); and 
(expected next year) APL with virtual 
memory and time-sharing on Z-8000 
and 8086 16-bit microcomputers. □ 


For Further Reading 

Papert, S. “Teaching Children 
Thinking”, M.I.T. LOGO Memo #2, 
Oct. 1971. 

Iverson, K.E. “APL in Exposition”, 
IBM Tech. Report #320-3010, Jan. 
1972. 

Berry, P. et.al. “APL and Insight: 
The Use of Programs to Represent 
Concepts in Teaching”, IBM Tech. 
Report #320-3020, March 1973. 
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HARDWARE FOR TRS-80” 

□Ptrtic Disk OrivN FD-200 $376.00 ei. 

These are 40-trac^k Drives that are completely competible 
with the TRS-8(r^nd Radio Shack Drives. 3.0 DOS included. 

Will allow Turning Diskette over and Write on other side. 

□ 4-Drlve Cable for Pertec Drives $35.00 

□DECwriter III, 132 Character $2500.00 

110 to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivary) 

□701 Centronics TRACTOR FEED 

Bidirectional Printer $1600.00 

VA times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COD. 

□ 200 ns 16K Dynamic Memory Clips for Keyboard or Expan- 
sion Interface, Lifetime Guarantee, complete $110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

□ 10 Key Numerical Keypad Kit $79.65 

□TRS-80® Level II - 16k $760.00 

□ Expansion Interface $275.00 

□ RS-232-C interface $ 86.00 


ORDER NOW AND SAVE 

Just list the items you want 
and mail this convenient coupon. 


KEvVuTO BtOC>^S 

USEP- 

SOFTWARE BY ACS 

□ Monitor No. 3 $26.95 

Complete Machine Language Monitor for TRS-8(rfeatures: 

Find, EDIT, Relocate, Symbolic Dump to Tape, etc. 

□ Monitor No. 4 $49.96 

All of the commands that reside in Monitor No. 3, plus: 

RS-232 I/O, Disk Program I/O, Symbolic Dump to Disk for 
Loading into Disk Editor/ASM., Track 8i Sec I/O for 
modification. 

□ PCLEND $16.96 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLEND. 

□ MAKE TAPE AND MAKE DISK 

for Cassette Dealers $69.95 

These are two programs that will allow you to take any type 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program In the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

□CP/M 8i C BASIC for the TRS-80® 

CP/M includes: MOVCPM, STAT, PIP, Dump, DDT, ASM 
(8080), ED, plus 6 user manuals. 

CP/M $150.00 

C Basic-2 Includes: XREF2, CBAS2,and manuals. 

C BASIC 2 $99.95 

□ G2 level III BASIC for TRS-80®. Special $39.95 

□TELCOM - Telecommunications for the T|S-80® .... S29.96 

Telecommunications for the TRS-8Crallows one TRS-80® m.- m 

to communicate with another through the RS-232-C over f | | 

the phone line. 


® TRS-80 is a registered trademark of Radio Shack, a division of Tandy Corp. 


Orders received by 6:00 p.m. shipped 
next day on Master Charge, Visa, 
Certified Check or Money Order. 
Personal Checks require 14 days to 
dear. No C.O.D. Collect calls not 
accepted. All Hardware warranted for 90 days 
except Radio Shack equipment which is warrant- 
ed through Radio Shack. Software guaranteed 


Send Check or Money Order payable to — 

SOFTWARE • P.O.Box 60097 


Nashville, TN . 37206 


Quan. Description 


Unit Price Total 


for replacement only 
without notice. 


Prices subject to change 


AUTOMATED 

Computer 
Software service 

(615) 244-2798 

Division of 

# SninpiJtar Unild 

625 Main Street t Nashville, TN 37206 














HANDLING CHARGE $1.50 

TENN. RES. ADD 6% SALES TAX TOTAL 



□ Check 

□ Money Order 

□ MasterCharge 

□ Visa 

Card No. - 


Exp. Date- 


Name 


NC. 


Address 
City __ 


State 


Zip- 
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Word Processing 


A Novel Program 

BY CHARLEY WINTERBAUER 


With this word processing program, 
you can produce flawless text easily — 
whether you’re writing a short note, 
program documentation, magazine ar- 
ticle or even a complete novel. Simply 
type in your text at the keyboard, just as 
you would use a typewriter. The Novel 
program then lets you make changes 
and corrections to the text appearing on 
the CRT. You can save the text and 
later retrieve it for more editing; and, 
finally, you can produce perfect copies 
on your printer. 

Hardware 

Much of the program depends on the 
hardware configuration. Tliis configu- 
ration will be discussed first. My hard- 
ware is just a combination of common, 
commercially available home comput- 
er components. 

Major components comprising my 
system are: 

CPU — MITS Altair 8800b 

Memory — 48 K static (various 
brands) 

Cassette Interface — Dajen with 
read & write 

Cassettes — Sears 799 21682 501, 
Sony TC-67 

Keyboard — Southwest Technical 
Products 

Video Monitor — Converted TV set 

Video Interface — Miniterm Assoc. 
Merlin 

Printer — IBM Selectric with Escon 
conversion 

Printer Interface — Home design 

The cassette interface allows one 
cassette to serve as a read unit and one 
as a write unit — a feature necessary for 
the edit portion of the program. The 
cassettes, garden variety recorders op- 
erating at a 2500 baud, used medium 
priced tapes. 

The power of the program relies on 
using routines provided in the software 
furnished with Miniterm’s Merlin. In 
addition to the video signal to drive the 
TV, Merlin provides many software 
editing features resident in read only 
memory (ROM). And, besides the 
functions a programmer would want 


(dump memory, modify memory, ex- 
amine CPU registers, and so forth). 
Merlin has a text editor. 

The Novel program calls on all of the 
edit functions. The more useful func- 
tions include: 

Edit-S — Move cursor down one line 
Edit‘G — Move cursor up one line 
Edit‘D — Move cursor back one 
space 


EdihF — Move cursor forward one 
space 

Edit-W — Delete one character. The 
Miniterm routine automatically shifts 
the characters that follow. 

Edit-E — Delete line 

Edit‘X — Enter insertion mode, let- 
ting you insert any number of charac- 
ters into the middle of already written 
text. The Miniterm routine automatic- 


Table 1 

256 X 8 PROM for ASCII to Selectric Conversion 


CHAR 

ADDRESS 

CONTENTS 


CHAR 

ADDRESS CONTENTS 

CHAR 

ADDRESS CONTENTS 


Hex 

Hex 



Hex 

Hex 


Hex 

Hex 

NUL 

00 

00 


0 

30 

B1 


60 

95 

SOH 

01 

00 


1 

31 

A9 

a 

61 

9C 

STX 

02 

00 


2 

32 

B6 

b 

62 

AO 

ETX 

03 

00 


3 

33 

BE 

c 

63 

AC 

EOT 

Oi^ 

00 



3^ 

B9 

d 

64 

AD 

ENQ 

05 

00 


5 

35 

B5 

e 

65 

A5 

ACK 

06 

00 


6 

36 

B4 

f 

66 

8e 

BEL 

07 

02 


7 

37 

BD 

g: 

67 

8P 

BS 

08 

0^1 


8 

38 

BC 

h 

68 

A1 

HT 

09 

08 


9 

39 

BO 

1 

69 

94 

LP 

OA 

00 


; 

3A 

CD 

J 

6A 

87 

VT 

OB 

10 



3B 

8D 

k 

6B 

A4 

FF 

OC 

00 



3C 

97 

1 

6C 

A9 

CR 

OD 

20 


0 > !<; 

3D 

86 

m 

6D 

9F 

SO 

OE 

00 


3E 

D7 

n 

6E 

A6 

SI 

OF 

00 


? 

3F 

C9 

0 

6F 

99 

DLF 

10 

00 


@ 

40 

F6 

P 

70 

85 

DCl 

11 

00 


A 

41 

DC 

q 

71 

84 

DC 2 

12 

00 


B 

42 

EO 

r 

72 

9D 

DC 3 

13 

00 


C 

43 

EC 

s 

73 

91 

DC^ 

1^ 

00 


D 

44 

ED 

t 

74 

A7 

NAK 

15 

00 


E 

45 

E5 

u 

75 

AE 

SYN 

16 

00 


P 

46 

CE . 

V 

76 

9E 

ETB 

17 

00 


G 

47 

CF 

w 

77 

90 

CAN 

18 

00 


H 

48 

El 

X 

78 

AF 

E.^I 

19 

00 


I 

49 

D4 

y 

79 

81 

SUB 

lA 

00 


J 

4A 

C7 

z 

7A 

B7 

ESC 

IB 

00 


K 

4B 

E4 

c 

7B 

FF 

PS 

1C 

00 


L 

4C 

E9 

7C 

CD 

OS 

ID 

00 


M 

4D 

DF 

i 

7D 

BF 

RS 

IE 

00 


N 

4e 

E6 

7E 

00 

US 

IF 

00 


0 

4F 

D9 

DEL 

7P 

00 

sp 

20 

^0 


P 

50 

C5 


80 

00 

t 

21 

97 


Q 

51 

C4 


81 

00 

’’ 

22 

D5 


R 

52 

DD 


82 

00 

n 

23 

FE 


S 

53 

D1 


83 

00 

$ 

2^ 

P9 


T 

54 

E7 


84 

00 


25 

P5 


U 

55 

EE 


85 

00 

& 

26 

FD 


V 

56 

DE 


86 

00 

f 

27 

95 


W 

57 

DO 


87 

00 

( 

28 

FO 


X 

58 

EF 


88 

00 

) 

29 

FI 


y 

59 

Cl 


89 

00 

« 

2A 

PC 


z 

5A 

F7 


8A 

00 

+ 

2B 

C6 


[ 

5B 

FF 


8b 

00 


2C 

8C 



5C 

F4 


8C 

00 

- 

2D 

80 

! 

] 

5D 

BP 


8d 

00 


2E 

96 


EAt 

5E 

E5 


8E 

00 

/ 

2P 

89 


I- 

5F 

CO 


8F 

00 



SP 

CR 

Indx 

HT BS 

BEL Spare 

- Machine 

Command 

.Selectri c 

SP SH 

T2 

T1 

R5 R2A 

R2 R1 

- Ball Command 

Codes blt^ 

' 7 6 

5 

i| 

3 2 

1 0 





Bit 7 is Character Print 
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ally shifts characters to accommodate 
the new addition. 

Edit-C — Exit insertion mode 

It may sound as though the Miniterm 
device had done it all. Not so. For in- 
stance, the Miniterm does not have a 
lower case scan converter. All charac- 
ters are upper case. In any article or 
book, upper and lower case are neces- 
sary, but you don’t want to print it out 
to see which case it was. Somehow I 
had to display both upper and lower on 
the CRT. 

Miniterm does have the capability to 
reverse the display of the character. 
That is, if you have the background 
dark with the letters light, then any in- 
dividual letter may be reversed. You 
guessed it: The program uses this fea- 
ture; upper case characters become 
black lettering surrounded by a small 
square of white. 

Since I already had a Selectric, I nat- 
urally decided to convert it to a printer 
using theESCON conversion kit. I only 
purchased the solenoids since I’d al- 
ready designed the interface. The basic 
concept for the Selectric code conver- 
sion interface circuitry came from Don 
Lancastcfs TV Typewriter Cookbook. I 
modified his design by including sever- 
al one-shots for the character print. 
Capital letters need a longer delay to 
allow the Selectric ball to rotate the 
additional 180 degrees. For program- 
ming the ROM see Table 1 . 

Physically, the ROM and associated 
circuitry are located on an S-100 bus, 
wire-wrapped breadboard card inside 
the CPU mainframe. The solenoid 
drivers are located 20 feet away in a 
small box mounted under the type- 
writer table. A short cable connects 
these drivers to the solenoids mounted 
in the guts of the typewriter. With the 
delays required for reliable typing pro- 
grammed in, the computer drives the 
Selectric at about 10 cps. 

Software Organization 

The Novel program is divided into 
three modes: 

1 . Input mode. The author sits at the 
video keyboard and types onto the 
screen. Errors can be corrected using 
the proper edit keys. 

The records stored on the cassette 
represent paragraphs. This format (a) 
overcomes the problem of the CRT and 
the typewriter not having the same hor- 
izontal character spacing which makes 
line accounting difficult; and (b) speeds 
up the reading of the tape since fewer 
records are on a page. 

2. Edit mode. Here, both tape units 
are used. The previously stored data. 


recalled a paragraph at a time, is edited 
as appropriate. In addition to recalling 
each paragraph starting at one, you can 
recall a paragraph from anywhere. All 
of the preceding paragraphs are rewrit- 
ten on the new tape first, but do not 
appear on the CRT. 

You can add a new paragraph after 
any existing one without fouling up the 
paragraph numbering system. The pro- 
gram renumbers the paragraphs as it 
puts them on the new tape, allowing 
you to add as many paragraphs as you 
want without losing county in the final 
tape. You also have the option of delet- 
ing any paragraph requested. At the end 
of each edited paragraph, you can also 
delete the paragraph, end the chapter 
immediately, finish the rest of the chap- 
ter by copying the remaining para- 
graphs verbatim, or request another 
subsequent paragraph to be displayed 
and edited. 

Chapter numbers as well as para- 
graph numbers are recorded as part of 
the record. Thus, you can put several 
chapters on one cassette and still sort 
them out. In practice, however, it be- 
comes quite time consuming to record 
more than one chapter per cassette side. 

3. Typing mode. This mode, which 
may seem the simplest, is the most 
sophisticated. During the input mode, I 
type with wild abandon, not caring 
where the line ends on the CRT, not 
caring where the Miniterm software 
puts the carriage return and not caring 
about the ultimate format of the type- 
written page. Thus, the Novel pro- 
gram’s type mode has to keep track of 
the words going out to the typewriter on 


a line basis. The forty characters per 
CRT line do not map exactly to the 
typewritten page. The program deter- 
mines when to insert carriage returns 
and eliminates double spaces after per- 
iods when these typewriter carriage re- 
turns are inserted. (A carriage return in 
the middle of a word is verboten, of 
course.) The program keeps track of the 
number of lines on a page so it can 
insert the proper number of carriage 
returns ^o skip past the perforation sep- 
arating one printout sheet from another. 
Finally, the program looks at each letter 
to decide upper case or lower case, then 
determines the appropriate delay before 
the next character. 

The keyboard has a two-position 
switch: (1) upper and (2) upper plus 
lower. The upper mode is used with the 
system monitor, which only under- 
stands upper case. In the upper plus 
lower mode, the shift key determines 
the state just as it does on a typewriter. 
In the program then, the ASCII code 
from the keyboard denotes either upper 
case or lower case, depending on the 
shift key position. 

The input and edit modes of the pro- 
gram make conversions for the display. 
Both the input mode and edit mode 
converse in this converted ASCII code 
to provide the reversed display for capi- 
tal letters. The tapes are made in this 
code. Thus, the type mode program 
must convert back to ASCII so the inter- 
face circuitry can convert to the Selec- 
tric code. I could have programmed the 
ROM with the modified ASCII, but it 
seemed better to output from the type 
mode program in ASCII. 
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Finally, a computer 
breakthrough that really js a 

breakthrough! 



THE SOURCE is here... 


the first time-sharing information system 
devised for home and smaii business 

computing! 


Now, for the first time in history, you can link your 
personal computer to a vast, powerful information sys- 
tem that extends to hundreds of major U.S. cities and 
puts you in control of more than 2,000 different informa- 
tion resources and programs— /or just pennies a minute! 

Pioneered by the Telecomputing Corporation of Amer- 
ica, this breakthrough is called THE SOURCE Informa- 
tion Utility, and it is revolutionizing the world of 
personal computing! 

Large system capability from the hardware 
you’re using now! 

Any personal computer with a modem can be hooked 
up to THE SOURCE quickly and easily. Just dial a local 
phone number and key in your private password, and 
you’ll have the large system capability you’ve always 
wanted at a fraction of the usual cost! 

THE SOURCE is yours for as little as $2.75 an 
hour (4.60 a minute) — No CPU charges! 

You can access the wealth of information resources 
and programs in THE SOURCE for an hourly charge of 
just $2.75 during non-prime hours*, plus a one-time 
hookup fee of $100.00. TCA also provides intelligent ter- 
minal software for an additional $25.00. Your connect 
time will be automatically recorded by THE SOURCE in 
one-minute increments and billed to the major credit 
card account of your choice. 


Thousands of new capabilities at your 
fingertips! 

Whether you use your personal computer for business, 
entertainment, education or just plain fun, THE 
SOURCE will broaden your horizons in any category 
with thousands of informative, easy-to-use application 
programs and special system features to benefit every 
member of your family. 

Here’s just a quick look at some of the far-reaching 
capabilities you’ll command from your home or office 
with THE SOURCE! 

Electronic Mail 

You can send point-to-point or multi-point electronic 
messages all over the country with THE SOURCE. Just 
think, now you can exchange software electronically, 
without regard for the lack of cassette and diskette 
standards. On the job, you can receive and send impor- 
tant messages instantly, handle information at your con- 
venience, cut down on interruptions and save the time 
and money of long distance phone calls or letters. THE 
source’s exclusive Datapost service lets you send hard 
copies of your messages for just pennies apiece— with 
overnight delivery. 

Chatting 

Use THE SOURCE to "'chat” electronically with 
friends or business associates in a real time interactive 


* Non-prime hours are 6 p.m. to 7 a.m. (local time) Monday through Friday, and all day Saturday, Sunday and holidays. Non-prime 
connect time is $2.75 an hour. The prime time usage charge is $15.00 an hour. There is a minimum monthly charge of $5.00 and disk 
storage charges are calculated at .033 cents/2,048 character block/day. 
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mode. And you can chat with other SOURCE users all 
over the country for considerably less than the cost of a 
long-distance phone call. 

Easy To Use 

You and THE SOURCE will easily understand each 
other because all programs and data bases are organized 
under a unique "key word" indexing system that gives 
you exactly the information you need in seconds. 

Write your own programs . . . 

You get all the advantages of timesharing, including 
complete programming capability in such languages as 
extended BASIC, FORTRAN IV, PASCAL, Assembly 
and many more. And you’ll have at your command THE 
source’s powerful text editor and cross assemblers for 
all popular micro-processors. 

... Or choose from over 2,000 existing data bases 
and application packages! 

THE SOURCE gives you instant access to an almost 
unlimited variety of data base information resources and 
programs that you and your family can use to live bet- 
ter, work better, study better and have more fun. You 
can turn to THE SOURCE for: 

• News, sports, weather, financials and features from 
United Press International’s worldwide news service. 

• Major stock exchange information, including stock 
market averages, closing statistics, news, quotations 
and summaries, plus trends and extensive historical 
data on the market activity of 3400 publicly traded 
stocks. 

• A library of educational courses and reviews from 
kindergarten to post-grad level, including the Dart- 
mouth College educational library. 

• New York Times Consumer Data Bank, an extract 
service of over 5,000 topical items appearing in major 
publications-a powerful and prestigious information 
and research tool! 

• Entertainment and hobbies, including theatre and 
restaurant guides, movie and book reviews, concert 
and ticket information, and tips on dozens of hobbies 


from auto repair to gourmet cooking, plus daily horo- 
scope and biorhythm reports and scores of electronic 
games for all age levels and interests. 

• Financial information, including a complete income 
tax guide, home financial planning, investment assist- 
ance, a national real estate buying and selling service, 
and much more! 

• Business help, including a complete set of basic busi- 
ness accounting packages, a proven business data base 
management system, and hundreds of parameter- 
driven application packages for users in scientific, 
engineering, government and education fields. 

• Personal and business travel planning, including 
airline schedules, reservation and ticket confirmations, 
plus hotel /motel and car rental reservations. 

Available now in 250 major U.S. cities and 
growing! 

When you subscribe to THE SOURCE, you get more 
than power, you get reach! THE SOURCE is now availa- 
ble in over 250 major U.S. cities and the network is 
growing! 

Hook up to THE SOURCE now! 

For a one-time hookup fee of just $100.00, you will get 
a complete SOURCE Users Guide, a personal TCA iden- 
tification number and a private password that will 
deliver the vast information power of THE SOURCE 
Information Utility to your personal computer. 

Don’t wait another day to discover the awesome capa- 
bilities of THE SOURCE! Complete the order form 
below now, indicating the credit card account to which 
you would like the service billed. MAIL IT TODAY TO: 
Telecomputing Corporation of America 
1616 Anderson Road 
McLean, Virginia 22102 

Give your personal computer the large system 
information power and communications reach 
of THE SOURCE — Send this coupon today! 

© 1979 Telecomputing Corporation of America 


Mail to: Telecomputing Corporation of America 
1616 Anderson Road, McLean, Virginia 22102 

Yes! Give my personal computer the power of THE 
SOURCE Information Utility! Please send me my 
personal TCA identification number, private password 
and complete User’s Guide. I understand that my 
monthly connect charges ($2.75/hr. for non-prime use, 
$15/hr. for prime time use) will be billed to the 
account I have indicated. I also understand that 
I am subject to a $5.00 minimum monthly charge. 

Check one: 

n Please charge the account indicated in the 
amount of $100 for hookup to THE SOURCE 
Information Utility. 

□ Please charge the account indicated in the 
amount of $125, which includes hookup to THE 
SOURCE Information Utility and TCA’s 
intelligent terminal software package. My system 
configuration is: 

Manufacturer: 

Model # and Description 

Specific Configuration 


Credit Card Information (please complete) 
n VISA □ MASTER CHARGE □ AMERICAN 

EXPRESS 

Account #: Exp. Date: 

Name 

Address 

City 

State Zip Code 


Signature 


Date 



PC/O 


CIRCLE 15 
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The type mode also must accept the 
start of the first line in other than a 
fixed, predetermined place. In prac- 
tice, I don’t retype a whole chapter 
when I make a small change in the 
middle. Since perhaps only one or two 
pages end up being affected, the type 
mode must be capable of reading the 
tape and starting the typing at a desig- 
nated paragraph and line number. 


INPUT 


Tell user to 
‘MOUNT WRITE 
CASSETTE’ 


User enters 
TITLE, CHAPTER, 
1st PARAGRAPH # 


Double space & 
set Start of 
Paragraph 
address 



Operating Illustrations 

The input mode gives operator in- 
structions and responses required, il- 
lustrated in the sample CRT display 
below. Parentheses denote operator 
responses. 

The program is executed first: 

E5200 

BOOK PROCESSOR: CHANGE 

KEYBOARD TO UPPER PLUS LOWER 
INPUT, EDITOR TYPE? 

(I) 

MOUNT WRITE CASSETTE (RET) 
TITLE? NOVEL PG (RET) 

CHAPTER? (1) (RET) 

PARAGRAPH? (1) (RET) 

After entering the first paragraph, 
place it on tape by depressing the con- 
trol key and the letter P. This operation 
places the end of record on the tape 
along with the text of the first para- 
graph. The program is then ready to 
accept another paragraph and will con- 
tinue to do so until, at the end of the last 
paragraph, you depress control C to end 
the chapter. The program places an 
end-of-chapter record on the tape and 
returns control to the system monitor: 
CHAPTER DONE — CHANGE TO 
UPPER CASE 


Perform 

edit 

function 


At this point you can re-execute and 
input more text, or edit or type the tape 
just made. I’ll illustrate the edit mode 
next: 

E5200 

BOOK PROCESSOR: CHANGE 

KEYBOARD TO UPPER 
PLUS LOWER 
INPUT, EDIT OR TYPE? 

(E) 

MOUNT READ AND WRITE 
CASSETTE (RET) 

TITLE? NOVEL PG (RET) 

CHAPTER? (1) (RET) 

PARAGRAPH? (1) (RET) 

ENTER PARAGRAPH # TO EDIT, 

OR CNTL-F TO FINISH CHAPTER, 
OR CNTL-C TO END CHAPTER 
IMMEDIATELY (1) 

PARAGRAPH 1 

When the called paragraph is dis- 
played, you can edit as discussed pre- 
viously. Control P again puts the para- 
graph out on tape. Next, the program 
responds with the following message: 
WANT TO ENTER A NEW 
PARAGRAPH? Y OR N 
If Y then the cursor advances and 
waits for the next paragraph entry. If N 
then the next message appears: 

ENTER PARAGRAPH # TO EDIT, 

OR CNTL-F TO FINISH CHAPTER, 

OR CNTL-C TO END CHAPTER 
IMMEDIATELY (2) (or whatever) 

This process continues on until com- 
pletion or until you end the chapter with 
control C or control F. Then the pro- 
gram returns to the system monitor: 
CHAPTER DONE — CHANGE TO 
UPPER CASE 

As illustrated, the paragraph number 
appears on the screen, along with the 
contents of the paragraph, to help keep 
track of where you are. If, in spite of 
this, you lose track or hit the wrong key 
for the requested paragraph, then one of 
the following will happen: (a) If the 
paragraph number is beyond the maxi- 
mum paragraph number on tape, then 


Write 

END -CHAPTER 


‘CHAPTER 

DONE’ 

HALT 

cassette 

record 





Write 


Update 

cassette 

► 

paragraph 

record 


number 


Figure 2 Input Mode 
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the program completes the chapter 
translation onto the new tape, (b) If the 
paragraph number exists on the tape 
ahead, then that paragraph will be dis- 
played on the screen, (c) If the number 
of an already passed paragraph is 
pressed, then the next available para- 
graph is recalled along with an added 
message that it was a “BAD PARA- 
GRAPH ENTRY”. The recalled para- 


graph is numbered so you can get back 
on track. 

I use this feature deliberately by en- 
tering a 1 when I’m well into the chap- 
ter and have lost count. The next para- 
graph comes up with the message and 
then I know where I am. 

Paragraph numbers are only dis- 
played on the screen; they are blanked 
from appearing on the typed output. 


(The program could be modified to in- 
clude the numbers on rough copies to 
aid in editing the text.) 

The type mode begins like the oth- 
ers. After selecting the type mode, you 
get this message: 

MOUNT READ CASSETTE (RET) 
TITLE? NOVEL PG (RET) 

START TYPE PARAGRAPH (1) (or 
whatever) (RET) 

TYPEWRITER LINE NUMBER; (1 



127 to 
n 




Finish 

Chapter 


Figure 3 A 
Edit Mode 



Tell user to 
‘MOUNT READ & 
WRIte 

CASSETTES* 


User enters 
TITLE, CHAPTER, 
1st PARAGRAPH # 
for output 



End 

Chapter 

Immediately 


Write 

END -CHAPTER 
cassette 
record 


Write 

cassette 

record 


r 

Up< 

paraj 

nun 

iate 

jraph 

iber 



Display 

paragraph # and 
paragraph 
on the screen 




through 29) (The program is set up for 
double spacing.) 

The complete chapter is typed out 
with no indication on the screen until 
the program completes the chapter. 

I use Moore business form paper 
9510-LA, perforated, 8-1/2 by 11, 
2500 sheets per box. Careful paper 
alignment allows a dozen or more pag- 
es to be typed without realignment. If 
realignment is necessary, you can stop 
and restart the computer without any 
effect on the output copy. If it is neces- 
sary, I usually realign the paper be- 
tween pages so the slight margin shift 
doesn’t show. 

When finished typing, the program 
gives the word count of that chapter and 
returns control to the system monitor. 

This complete article, except for the 
flowcharts and table, was written on the 
system. The listing was printed with a 
special routine which only outputs low- 
er case, speeding up the output. I used a 
typewriter ball with all upper case char- 
acters. The symbol # looks like a back- 
wards “h” with that ball. 


‘CHAPTER 

DONE’ 

HALT 


no 

Display ‘BAD 


PARAGRAPH 


ENtry’ 


Software Generation 

The program was written in 8080 
assembly language. There is some 
room for improvement in the actual 
coding and room for some minor im- 
provements such as giving the number 
of words typed in decimal. As now 
implemented, the word count, in hex, 
is somewhat inaccurate. □ 
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Program Listing 


Figure 3B 
Edit Mode 


A 53Qn 


32 CC 52 



5200 

21 

3b 

5M 

0005 

AZA LXZ 

H^nSGA 

POOX PROC 

5203 

CD 

bF 

Cl 

0007 

CALL 

MSG 


S20b 

21 

no 

10 

0010 

LXI 

HiinOOH 


520*1 

EB 



0011 

XCHC 



52 OA 

2A 

oc 

DO 

0013 

LHLD 

ECM 


S20D 

CD 

DM 

5M 

OOIM 

CALL 

GETNS 


5210 

22 

Cl 

52 

0015 

SHLD 

EOMA 


5213 




0017 

« 



5213 

21 

PC 

5M 

001*1 

LXI 

H,MSGF 

MODE 

521b 

CD 

bF 

Cl 

0020 

CALL 

MSG 


521*1 

CD 

7P 

Cl 

0025 

CALL 

CDI 


521C 

CD 

CD 

52 

0030 

CALL 

DUL 


S21F 

Eb 

OF 


0032 

ANI 

OFH 


5221 

FE 

05 


0035 

CPI 

5 E FOR EDIT 

5223 

CA 

M3 

55 

OOMO 

JZ 

EDIT 


522b 

FE 

DM 


OOMS 

CPI 

M T FOR TYPE 

522A 

CA 

bA 

57 

0050 

JZ 

TYPE 


522B 




0055 

* INPUT fICDE 



522P 

21 

bC 

5M 

OObO 

LXI 

H-MSGB 


522E 

CD 

bF 

Cl 

OObS 

CALL 

MSG 


5231 

CD 

EE 

53 

0070 

CALL 

UAITCR 


523M 

21 

A2 

5M 

0075 

LXI 

HiMSGC 

TITLE 

5237 

CD 

bF 

Cl 

OOAO 

CALL 

MSG 


523A 

CD 

CP 

53 

0065 

CALL 

TL INPUT. 

DSPLY. STORE TITLE 

523D 

21 

AB 

5M 

0010 

LXI 

H1MS6D 

CHAPTERf 

52M0 

CD 

bF 

Cl 

0015 

CALL 

MSG 


52M3 

CD 

F7 

53 

0100 

CALL 

NUM INPUT 

DIGITS - FORM NR 

52Mb 

21 

C3 

52 

0105 

LXI 

H.CHPTR 


S2M0 

77 



niob 

MOV 

M.A STORE 

IN CHPTR 

52MA 

21 

IS 

57 

0106 

LXI 

H.MSGK 


52MD 

CD 

bF 

Cl 

0101 

CALL 

MSG 


5250 

CD 

F7 

S3 

0110 

CALL 

NUM 




0111 

STA 

PAROUT 




nil2 t N^b) PARAfiRAPH 


525b 

3E 

OD 


0115 

AZE 

MVI 

A.CR 

5256 

CD 

CD 

52 

0120 


CALL 

DUL 

S2SB 

CD 

CD 

52 

0122 


CALL 

DUL 

525E 

21 

bA 

52 

0123 


LXI 

H.AZG 

52bl 

22 

Mb 

DO 

012M 


SHLD 

MRTN 

52bM 

2A 

Ob 

DO 

0125 


LHLD 

DSPLA 

S2b7 

22 

BD 

52 

0130 


SHLD 

ADDRA 

52bA 

CD 

7B 

Cl 

0135 

AZG 

CALL 

CDI 

S2bD 

CD 

CD 

52 

OIMO 


CALL 

DUL 

5270 

FE 

03 


01M5 


CPI 

EOC 

5272 

CA 

AC 

52 

0150 


JZ 

AZM 

5275 

FE 

10 


OlbO 


CPI 

EOP 

5277 

C2 

bA 

52 

OlbS 


JNZ 

AZG 


nifln * EN1> PARAGRAPH 


527A 

2A 

PD 

52 

0165 

AZJ 

LHLD 

ADDRA 


S27D 

ER 



0110 


XCHG 


CU TO DE 

527E 

2A 

Ob 

DO 

Oils 


LHLD 

DSPLA 

NEW CU TO H.L 

5261 

CD 

DM 

5M 

0200 


CALL 

GETNS 


526M 

22 

BF 

52 

0205 


SHLD 

NRHDS 


5267 




0213 

« 




5267 

CD 

21 

S3 

021M 

AZX 

CALL 

CSU CASSETTE 

WRITE 

526A 

3A 

CC 

52 

0215 


LDA 

PAROUT 


526D 

CD 

3C 

57 

021b 


CALL 

PDSP^3 


5210 

21 

CC 

52 

0217 


LXI 

H. PAROUT 


5213 

3M 



0220 


INR 

M 


521M 

3A 

C2 

52 

0221 


LDA 

EOMA^l 


5217 

2A 

Ob 

DO 

0222 


LHLD 

DSPLA 


52 1A 

1M 



0223 


SUB 

H 


521P 

F2 

5b 

52 

022M 


JP 

AZE 


52 IE 

2A 

Ob 

DO 

0225 


LHLD 

DSPLA 


52A1 

3E 

Ml 


022b 


MVI 

A.*A* 


52A3 

CD 

01 

CM 

0227 


CALL 

EDITM 


52Ab 

CD 

C2 

CO 

0226 


CALL 

CRMEM 


52A1 

C3 

5b 

52 

0221 


JMP 

AZE NEXT PARA 



S2AC 
S2AC 
52AC 
S2P1 
S2PM 
S2P7 
52 PA 
S2BD 
S2PD 
S2PF 
S2C1 
S2C3 
S2C3 
S2CM 

S2CC 

S2CD 

S2CD 


3E EC 
32 CC 52 
CD 2*1 53 
21 *1b 5M 
CD bF Cl 
C3 2P cn 

00 no 
00 on 
no no 

00 

20 20 20 20 20 
20 20 20 
00 


0230 

0235 

0250 

0255 

02bn 

02fc5 

0270 

0275 

02fl0 

02A5 

02fl7 

02flfl 

02*10 

0205 


t END CHAPTER 


AZM 

MVI 

AZMA 

STA 

CALL 

LXI 

« 

ADDRA 

CALL 

JMP 

DW 

NRWDS 

DW 

EOMA 

DW 

CRMEM 

EfJU 

CHPTR 

DB 

TITLE 

A SC 

PAROU 

DB 

EOP 

E(?U 

EOC 

EPU 


A<.ECH 

PAROUT 

CSW CASSETTE MRITE 

H^nSGE 

nSG 

riERLN 

0 

0 

0 

0C0C2H 

0 


0 

XOH 

03H 
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Figure 4 A 
Type Mode 



Tell user to 
‘MOUNT READ 
CASSETTE’ 

0 to WordCount 


User enters 
TITLE, first 
PARAGRAPH to 
type, Type-line 



S5CD 

S2CD 

S2CD 

S2CD 

S2CD 

S2CD 

S2CE 

S2CF 

52D0 

S2D2 

S2DS 

52Db 

52DA 

521)B 

S2I>C 

S2D1> 

S2DC 

£2B1 

S2E7 

S2£:a 

S2e:t 

S2EA 

52EB 

SBCC 

S2ED 

S2EE 

S2EF 

S2Fn 

S2F1 

S2F2 

S2F3 

S2FM 

S2FS 

S2Ft 

S2F7 

S2Ffi 

S2FT 

S2FA 

S2FB 

S2FC 

S2F» 

S2FE 

S2FF 

5300 


cs 

ES 

MF 

DE Ml 
FA n 52 
MF 

Ot 00 

21 EA 52 

OT 

ME 

7T 

32 CA 53 

CD IM C2 

3A CA 53 

El 

Cl 

CT 

Cl 

C2 

C3 

CM 

C5 

Cl, 

C7 

CA 

C*1 

CA 

CB 

CC 

CD 

CE 

CF 

DO 

D1 

D2 

D3 

DM 

D5 

Db 

D7 


Place 

Word Count 
on screen 


‘CHAPTER 

DONE’ 

HALT 


0311 

0312 

0313 
031M 
0320 
0325 
0330 
0335 
03Mn 
03M5 
0350 
0355 
031,0 
03tS 
0370 
0375 
0360 
0365 
0300 
0305 
OMOO 
OMOS 
OMin 
OMll 
QM12 
0M13 
OMIM 
0M15 
OMK, 
0M17 
OMIA 
OMIO 
DM20 
0M21 
0M22 
0M23 
0M2M 
0M2S 
0M21, 
0M27 
0M2A 
0M20 
0M30 
0M31 
0M32 


FC EfJU 1, FINISH CHPJR 

DP E(?U M DELETE PARA 

ECH EPU OECH END CHPTR ON CASSETTE 

CR EPU ODH 

t DISPLAY UPPER AND LOWER 
DUL PUSH B 

PUSH H 


DULA 


TDUL 


nov 

SPI 

JO 

nov 

nvi 

LXI 

DAD 

nov 

nov 

STA 


C,A 

MIH 

DULA 

C,A 

B, 0 

H-iTDlIL 

B 

C, M 
A,C 
ASAVE 


CALL DISO 
LDA ASAVE 


OUTPUT C 


POP 

POP 

RET 

DB 

DP 

DP 

DP 

DP 

DP 

DP 

DB 

DB 

DB 

DB 

DB 

DB 

DR 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 


H 

6 

OCIH 

0C2H 

0C3H. 

OCMH 

OCSH 

OCbH 

0C7H 

0C6H 

OCOH 

OCAH 

OCBH 

OCCH 

OCDH 

OCEH 

OCFH 

ODOH 

ODIH 

0D2H 

0D3H 

ODMH 

0D5H 

ODbH 

0D7H 


5301 

D6 





0M33 

DB 

0D6H 

5302 

DO 





0M3M 

DB 

ODOH 

5303 

DA 





0M35 

DB 

ODAH 

530M 

5B 





0M3b 

DB 

05PH 

5305 

5C 





0M37 

DP 

05CH 

530L 

5D 





DM36 

DB 

05DH 

5307 

SE 





0M3O 

DB 

05EH 

5306 

5F 





OMMO 

DB 

05FH 

5300 

to 





OMMl 

DB 

ObOH 

530A 

Ml 

M2 

M3 

MM 

M5 

0MM2 

A SC 

•APCDEF6HI 


Mb 

M7 

M6 

MO 

MA 



JXLnNOPPRS 


MB 

MC 

MD 

ME 

MF 



TUVUXYZ* 


50 

51 

52 

53 

5M 





55 

5b 

57 

56 

50 





5A 








532M 

7B 





OMMS 

DB 

7BH 

5325 

7C 





OMMb 

DB 

7CH 

532L 

7D 





0MM7 

DB 

7DH 

5327 

7E 





DMM6 

DB 

7EH 

5326 

7F 





OMMO 

DB 

7FH 


5320 




0500 » 



5320 




0505 *CASSETTE WRITE 

5320 

C5 



0510 CSW 

PUSH 

6 

532A 

ES 



0515 

PUSH 

H 

5326 

CD 

OE 

53 

0520 

CALL 

LDR 

532E 

3E 

3C 


0525 

nvi 

A,3CH 

5330 

CD 

PA 

S3 

0530 

CALL 

AOUT 

5333 

3E 

Eb 


0535 

nvi 

A,OEbH 

5335 

CD 

PA 

S3 

OSMO 

CALL 

AOUT 

5336 

Ob 

OA 


OSMS 

nvi 

B,10 

533A 

3E 

7F 


0550 LPA 

nvi 

A,7FH 

533C 

CD 

PA 

S3 

0555 

CALL 

AOUT 

533F 

OS 



OSbO 

DCR 

B 

53M0 

C2 

3A 

S3 

OSbS 

JNZ 

LPA 

53M3 




0570 t 



S3M3 

Ob 

06 


0575 

nvi 

B,6 

S3MS 

21 

CM 

52 

0560 

LXI 

H, TITLE 

53M6 

7E 



0565 LPB 

nov 

A,n 

53M0 

CD 

PA 

S3 

05*10 

CALL 

AOUT 

S3MC 

23 



05*15 

INX 

H 

53MD 

OS 



ObOO 

DCR 

B 

53ME 

C2 

M6 

S3 

ObOS 

JNZ 

LPB 

5351 




OblO « 



5351 

21 

C3 

52 

Obis 

LXI 

H, CHPTR 

535M 

7E 



DbPO 

nov 

A,n 


CLOO: SYNC 
DATA SYNC 


a ASCII 


CHAPTER NR 0-255 
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S3SS 

S3Sfl 

S3Sfl 

S35fi 

S3SB 

S3SC 

S3SF 

53tl 

S3tM 

S3t7 

S3kA 

53t8 

S3bC 

S3tP 

5370 
5373 
537M 
5375 
537fl 

5371 
537A 
S371> 
537E 
537F 
53fl2 
53A5 
5385 
538T 
536A 
538C 
5381> 
53*10 
5311 
531M 
53*17 
53*1*1 
53*18 
53*1C 
53*11> 
53*1E 
53*1E 
53A0 
53A2 
53AM 
53At 
53A*1 
S3AA 
53AA 
53AC 
S3AF 
53P0 
53P1 
53P2 
53P5 
53Pt 
5381 
53BA 
53BA 
53B1> 
53BF 
53C1 
53CM 
53C7 
53C1 
53CA 
53CA 
53CB 
53CB 
53CB 
53CB 
53CB 
53CB 
53CB 
53CB 
S3CE 
53D0 
53D3 
53Dt 
53D6 
53DB 
53K 
S3D1> 
53PE 
53E1 
S3EM 
53E5 
53E7 
53E8 


CD 

PA 

S3 

01,35 

CALL 

AOUT 




0t,30 » 






otso » 



81 

CC 

58 

OhSS 

LXI 

H^PAROUT 

7E 



ObbO 

nov 

A,n 

CD 

PA 

S3 

ObbS 

CALL 

AOUT 

FE 

EC 


0bb7 

CPI 

ECH 

CA 

1M 

S3 

Pbbl 

JZ 

LPD 

3A 

BF 

58 

0b70 

LDA 

NRUDS 

MF 



0b7S 

nov 

C,A 

3A 

CO 

58 

0b80 

LDA 

NRlIDS^l 

M7 



ObAS 

nov 

P-.A 

8A 

BD 

58 

OblO 

LHLD 

ADDRA 

7E 



Obis LPC 

MOV 

A,n 

CD 

PA 

S3 

0700 

CALL 

AOUT 

83 



0708 

INX 

H 

EB 



0703 

XCHG 


8A 

OC 

DO 

070M 

LHLD 

Eon 

7C 



0705 

nov 

AiH 

BA 



070b 

cnp 

D 

C8 

88 

S3 

0707 

JNZ 

LPCA 

7D 



0708 

MOV 

A <L 

BB. 



0701 

CMP 

E 

C8 

88 

S3 

0710 

JNZ 

LPCA 

8A 

08 

DO 

0711 

LHLD 

HOME 

C3 

81 

S3 

0718 

jnp 

LPCB 

EB 



0713 LPCA 

XCHG 


OB 



0780 LPCB 

DCX 

B 

3E 

00 


0785 

nvi 

AnO 

P8 



0730 

CMP 

B 

C8 

tF 

S3 

0735 

JNZ 

LPC 

B1 



07M0 

CMP 

C 

C8 

tF 

S3 

07M5 

JNZ 

LPC 

CD 

IE 

S3 

0750 LPD 

CALL 

LDR 

3E 

30 


0755 

nvi 

A,30H 

D3 

5E 


07b0 

OUT 

CASCO 


El 

Cl 

Cl 


NR 0-855 


TURN OFF 
SE 


071,5 

0770 

0775 

0780 


POP 

POP 

RET 



3E 

00 


0785 

LDR 

nvi 

A,0 LEADER 

D3 

sc 


0710 


OUT 

CASFC 

FILL CHAR SC 

3E 

IM 


0715 


nvi 

A^IMH 

TURN ON RELAY, SET 

D3 

SE 


0800 


OUT 

CASCO 

SE 

CD 

AA 

S3 

0805 


CALL 

DLY 


Cl 



0810 


RET 






0815 

* 




OE 

03 


0880 

DLY 

nvi 

C<i3 COUNT n-7F00 3 TIMES 

81 

no 

no 

0885 

DLYA 

LXI 

HiO 


83 



0830 

DLYP 

INX 

H 


7C 



0835 


nov 

A<.H 


3C 



08M0 


INR 

A 


F8 

AF 

S3 

P8MS 


JP 

DLYB 


OD 



0850 


DCR 

C 


F3 

AC 

S3 

0855 


JP 

DLYA 


Cl 



OSbO 


RET 






08bS 

t 




38 

CA 

S3 

0870 

AOUT 

STA 

ASAVE 


DB 

SD 


0875 

AOUTA 

IN 

CASST 

STATUS PORT SD 

Eb 

01 


0880 


ANI 

01 


CA 

BD 

S3 

0685 


JZ 

AOUTA 


3A 

CA 

53 

0810 


LDA 

ASAVE 


D3 

SF 


0815 


OUT 

CASDO 

DATA OUT PORT SF 

Cl 



0100 


RET 






0105 

« 




00 



0110 

ASAVE 

DB 

0 





Oils 

♦CASSETTE UNITS 





0180 

CASST 

Ef3U 

SDH STATUS FROM USRT 




0185 

CASDI 

Ef?U 

SFH DATA 

IN PORT 




0130 

CASFC 

ErtU 

SCH FILL 

CHAR OUT PORT TO USRT 




0135 

CASCO 

E(5U 

SEH COMMAND OUT PORT 




01M0 

CASDO 

Er?u 

SFH DATA 

OUT PORT 




DIMS 

* 




81 

CM 

58 

0150 

TL 

LXI 

H, TITLE 

GET TITLE -8 CHAR 

Ob 

08 


0155 


nvi 

P-iS 


CD 

7P 

Cl 

OlbO 

TLA 

CALL 

CDI 


CD 

CD 

S3 

OlbS 


CALL 

DUL 


FE 

OD 


0170 


CPI 

CR 


CA 

ES 

S3 

0175 


JZ 

TLB 


77 



0180 


nov 

n,A 


83 



0185 


INX 

H 


05 



0110 


DCR 

B 


C8 

DO 

S3 

0115 


JNZ 

TLA 


CD 

EE 

S3 

1000 


CALL 

UAITCR 


Cl 



1005 


RET 



3E 

80 


1010 

TLB 

nvi 

A,* * 


77 



1015 

TLC 

nov 

MiA 


83 



1080 


INX 

H 
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S3ET OS 


1025 

DCR 

B 

S3EA C? E7 S3 


1030 

JNZ 

TLC 

S3ED Cl 


103S 

RET 


S3EE 


lOMO * 



S3EE CD 7B Cl 


lOMS UAITC 

CALL 

CDI 

S3F1 FE OD 


lOSO 

CPI 

CR 

S3F3 C? EE S3 


loss 

JNZ 

UAITCR 

S3Ft CT 


lObO 

RET 


S3F7 


lObS » 



S3F7 *17 


1070 Nun 

SUB 

A 

S3Ffi MF 


107S 

nov 

CiA 0 TO NR 

S3FT CD lA SM 


lOfiO 

CALL 

DIGI 

S3FC FA Ifl SM 


lOflS 

Jf1 

NUnA 

S3FF MF 


lOBO 

nov 

CiA DA TO NR 

SMOD CD lA SM 


lOBS 

CALL 

DIGI 

SM03 FA Ifl SM 


1100 

jn 

NUnA 

SMOb S7 


llOS 

nov 

D,A 

SM07 CD SM 


1110 

CALL 

TENC 

SMOA fl2 


Ills 

ADD 

D 2ND DIGIT 

SMOB MF 


1120 

nov 

CiA 10*DA ♦ DB 

SMOC CD lA SM 


112S 

CALL 

DIGI 

SMQF FA Ifl SM 


1130 

jn 

NUnA 

SM12 S7 


113S 

nov 

D-.A DC 

SM13 CD SM 


IIMO 

CALL 

TENC 

SMlt 62 


IIMS 

ADD 

D 10*< W»DA^DB>^DC 

SM17 CT 


iisn 

RET 


SMlfl 7B 


IISS NUOA 

nov 

A,C 

SM11 CB 


llbO 

RET 


SMIA 


llbS t 



SMIA CD 7P Cl 


1170 DIGI 

CALL 

CDI 

SMID CD CD S2 


1175 

CALL 

DUL 

SM20 DE 30 


llflO 

SPI 

30H 

SM22 Ffl 


IIBO 

Rn 

NEG IF NOT DIGIT 

SM23 M7 


11B5 

nov 

BiA 

SM2M 2F 


1200 

CNA 


5M2S Cb OA 


120S 

ADI 

10 

SM27 7fl 


1210 

nov 

AnB 

SM2fl CT 


121S 

RET 

NEG IF NOT DIGIT 

SM2B 


1220 *UANT 

c»io ; 

IN A 

SM2B OC 


122S TENC 

INR 

C 

SM2A Ml 


1230 

nov 

B-.C 

SM2B *?7 


1235 

SUB 

A 

SM2C OS 


12M0 TENCA 

DCR 

B 

SM2D CA 35 SM 


12MS 

JZ 

TENCB 

SM30 Cb OA 


12S0 

ADI 

10 

SM32 C3 2C SM 


12SS 

jnp 

TENCA 

SM3S CB 


12b0 TENCB 

RET 


5M3b 


12bS t 



SM3b OD 


1270 nSCA 

DB 

ODH 

SM37 M2 MF MF 

MB 20 

127S 

A SC 

•BOOK PROCESSOR * 

SO S2 MF 

M3 MS 




S3 S3 MF 

S2 20 




SMMb M3 Mfl Ml 

ME M7 

1260 

ASC 

•CHANGE KEYBOARD TO * 

MS 20 MB 

MS SB 




M2 MF Ml 

S2 MM 




. 20 SM MF 

20 




5MSB SS SO SO 

MS S2 

126S 

ASC 

•UPPER PLUS LOWER.* 

20 SO MC 

SS S3 




20 MC MF 

S7 MS 




S2 2E 





SMbA OD FF 


12B0 

DU 

OFFODH 

SMbC CD 


12BS nSGB 

DB 

ODH 

SMbD MD MF SS 

ME SM 

1300 

ASC 

•nOUNT WRITE CASSETTE* 

20 S7 S2 

MB SM 




MS 20 M3 

Ml S3 




S3 MS SM 

SM MS 




SMfil FF 


130S 

DB 

OFFH 

SMfl2 OD 


1310 nSGC 

DB 

ODH 

SMfl3 SM MB SM 

MC MS 

131S 

ASC 

•TITLED * 

3F 20 





SMflA FF 


1320 

DB 

OFFH 

SMflB OD 


132S nSGD 

DB 

ODH 

SMAC M3 Mfl Ml 

SO SM 

1330 

ASC 

*CHAPTERf * 

MS S2 3F 

20 




SMBS FF 


133S 

DB 

OFFH 

SMBb OD 


13M0 OSGE 

DB 

ODH 

5MB7 M3 Mfl Ml 

SO SM 

13MS 

ASC 

*CHAPTER DONE. CHANGE * 

MS S2 20 

MM MF 




ME MS 2E 

20 M3 




Mfl Ml ME 

M7 MS 




20 





SMAC SM MF 20 

SS SO 

13S0 

ASC 

*T0 UPPER CASE.* 

SO MS 52 

20 M3 




Ml S3 MS 

2E 




5MPA OD FF 


13SS 

DW 

OFFODH 

SMBC OD 


13b0 nSGF 

DP 

ODH 

SMBD MB ME 50 

SS SM 

13bS 

ASC 

•INPUT, EDIT OR TYPE^ * 

2C 20 MS 

MM MB 




SM 20 MF 

S2 20 




SM SB SO 

MS 3F 




20 





SMD2 OD FF 


1370 

DU 

OFFODH 

SMDM 


137S » 



SMDM 


1360 CDI 

EPU 

0C17BH 

SMDM 


13flS DISO 

EPU 

0C21MH 

SMDM 


13B0 nSG 

EPU 

OClbFH 

SMDM 


13BS nERLN 

EPU 

0C02BH 
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SMDM 

IMOO DSPLA 

E<?U 

DDOObH 

SMDM 

IMOS t 



SMDM 

IMin * 



SMDM 

IMll HOHE 

E<?U 

ODOOAH 

SMDM 

IMIE Eon 

EPU 

ODODCH 

SMDM 

IMIS t 



SMDM A7 

IMSn GETNS 

ANA 

A CLEAR CY 

SMDS 7D 

IMES 

nov 

A-.L 

SMDfc 13 

1M30 

SUB 

E 

SMD7 l,F 

1M3S 

nov 

LiA 

SMD8 7C 

IMMO 

nov 

AiH 

SMD1 1A 

IMMS 

SBB 

D 

SMDA t,7 

IMSO 

nov 

H^A 

SMDB Cl 

IMSS 

RET 


SMDC 

IMbO * 



SMDC 

1M70 » CASSETTE 1 

READ HEADER 

SMDC 3E! Et 

1M7S CSRH 

nvi 

A-.OEbH 

SMDE D3 SD 

IMAO 

OUT 

CASST 

SMEO 3E 

IMAS 

nvi 

AiEAH 

SME2 D3 SE 

1M10 

OUT 

CASCO 

SMEM CD EF SS 

IMIS 

CALL 

CIN 

SME7 Db DA 

ISOO 

nvi 

B,10 

SME1 CD EF SS 

ISOS CINA 

CALL 

CIN 

SMEC FE 7F 

ISIO 

CPI 

7FH 

SMEE CS DC SM 

ISIS 

JNZ 

CSRH 

SMFi ns 

ISEO 

DCR 

B 

SMFE CE El SM 

ISES 

JNZ 

CINA 

SMFS Db na 

1S30 

nvi 

BiA 

5MF7 El 31 SS 

1S3S 

LXI 

H-.INT IN TITLE 

SMFA CD EF SS 

ISMO CINB 

CALL 

CIN 

SMFD 77 

ISMS 

nov 

n^A 

SMFE E3 

ISSO 

INX 

H 

SMFF ns 

ISSS 

DCR 

B 

SSnO CE FA SM 

ISbO 

JNZ 

CINB 

SS03 

ISbS » 



S503 CD EF SS 

1S70 CINC 

CALL 

CIN 

SSQb 3E Ml SS 

1S7S 

STA 

INC IN CHPT H 

SS01 CD EF SS 

ISAO 

CALL 

CIN 

SSOC 3E ME SS 

ISAS 

STA 

PARIN H 

SSOF FE EC 

1S10 

CPI 

ECH 

SSll CO 

ISIS 

RNZ 


SSIS 3E 30 

IbOO CF 

nvi 

A^30H 

SSIM D3 SE 

IbOS 

OUT 

CASCO 

SSlb Cl 

IblO 

RET 


SS17 

Ibis * CASSETTE READ TEXT -flOVINC 

SS17 EA BD SE 

IbEO CSRT 

LHLD 

ADDRA 

SSIA 11 00 00 

IbES 

LXI 

D^O 

SSID CD EF SS 

lb30 CIND 

CALL 

CIN 

SSEO 77 

lb3E 

nov 

n,A 

SSEl E3 

lb3S 

INX 

H 

SSEE 13 

IbMO 

INX 

D 

SSE3 FE 10 

IbMS 

CPI 

EOP 

SSES CE ID SS 

IbSO 

JNZ 

CIND 

SSEA 

IbSS » 



SSEfl 

IbbO « 



SSEA 

IbbS * 



SSEA E6 

lb70 CE 

XCHG 


SSEl EE BF SE 

lb7S 

SHLD 

NRUDS 

SSEC C3 IS SS 

IbAO 

jnp 

CF 

S5SF 

IbAS « 



SSEF DB SD 

1700 CIN 

IN 

CASST 

SS31 Eb AO 

170S 

ANI 

AOH 

SS33 CA EF SS 

1710 

JZ 

CIN 

SS3b DB SF 

1711 

IN 

CASDI 

SS3A Cl 

171E 

RET 


SS31 EO EO EO EO EO 

171S INT 

ASC 

t 

EO EO EO 




SSMl 00 

17E0 INC 

DB 

0 

SSME 00 

17ES PARIN 

DB 

0 

SSM3 

lAAS « 



SSM3 El SA Sb 

EOOO EDIT 

LXI 

H^nSGG 

SSMb CD bF Cl 

EOOS 

CALL 

nsG 

SSMl CD EE S3 

EOIO 

CALL 

WAITCR 

SSMC 

EOIS » 



SSMC 

EOEO * 



SSMC El AE SM 

EOES 

LXI 

H-nSGC 

SSMF CD bF Cl 

E030 

CALL 

nsG 

SSSE CD CB S3 

E03S 

CALL 

TL 

SSSS El AB SM 

EOMD 

LXI 

H,nSGD 

SSSA CD bF Cl 

EOMS 

CALL 

nsG 

SSSB CD F7 S3 

EOSO 

CALL 

Nun 

SSSE El C3 SE 

EOSS 

LXI 

H^CHPTR 

SSbl 77 

EObO 

nov 

n,A 

SSbS El IS S7 

EObl 

LXI 

H^nSGK 

SSbS CD bF Cl 

EObE 

CALL 

nsG 

SSbA CD F7 S3 

E0b3 

CALL 

Nun 

SSbB 3E CC SE 

EObM 

STA 

PAROUT 

SSbE 

EObS »NEW PARA FROH CASSETTE 

SSbE 3E OD 

ED70 ED 

nvi 

A,CR 

SS70 CD CD SE 

E07S 

CALL 

DUL 

SS73 CD CD SE 

Eoao 

CALL 

DUL 

SS7b El 7A Sb 

EOAS 

LXI 

HinSGH 

SS71 CD bF Cl 

EOIO 

CALL 

nsG 

SS7C CD 7B Cl 

EOIS 

CALL 

CDI 

SS7F CD CD SE 

Elon 

CALL 

DUL 

SSAE FE 03 

Eins 

CPI 

EOC 

SSAM CA AC SE 

Elio 

JZ 

Azn 
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— Professional — 

Real Estate Programs 

available on cassette or diskette 

for Apple & TRS-80 II 


Property Management System 

• Rental Income Tracking 

• Complete Expense Analysis 

System w/Manual $125.00 
Manual $10.00 
Program Modules: 

1) Home Purchase Analysis 

2) Income Property Cashflow/ Leverage 

3) Construction Cost/ Profit 

4) Tax Deferred Exchange 

5) APR Loan Analysis 



Price Per Module $20.00 
Add $5.00 for Programs 
on Diskette 
At Computer Stores 
everywhere or call 

lompany (2i3) 3?2-04i9 

for CO D. 


2045 Manhattan Ave., Hermosa Beach, CA 90254 
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r 


TERMINALS 
FROM TRANSNET 


OUTRIGHT PURCHASE OR FULL 
OWNERSHIP UNOER OUR 
24 MONTH 100% EQUITY RENTAL PLAN 


A 


PURCHASE 

•PER MO. 


PRICE 

24 MOS. 

U36 DECwriter II 

$1,595 

....$83 

LA34 DECwriter IV 

1,295 

. . . . 67 

LA120 DECwriter III, KSR . . . 

2,295 

.... 120 

LA180 DECprinter 1. RO . . . . 

2,095 

.... 109 

VT100 CRT DECscope 

1,895 

.... 99 

DT80-1 CRT Terminal 

1,795 

.... 93 

TI745 Portable Terminal — 

1,875 

. . . . 98 

TI765 Bubble Memory Term. 

2,795 

.... 145 

TI810 RO Printer 

1,895 

. . . . 99 

TI820 KSR Printer 

2,395 

.... 125 

ADM3A CRT Terminal 

875 

. . . . 46 

QUME Letter Quality KSR . . . 

3,195 

.... 166 

QUME Letter Quality RO — 

2,795 

.... 145 

HAZELTINE 1410 CRT 

895 

.... 47 

HAZELTINE 1500 CRT 

1,195 

.... 62 

HAZELTINE 1552 CRT 

1,495 

.... 78 

Dataproducts 2230 

7,900 

.... 410 

DATAMATE Mini Floppy . . . . 

1,750 

.... 91 


‘FULL OWNERSHIP AFTER 24 MONTHS 

12 MONTH FULL OWNERSHIP, 

36 MONTH LEASE AND RENTAL 
PLANS AVAILABLE ON ABOVE 
AND OTHER EQUIPMENT 


MOST EQUIPMENT AND OPTIONS 
IN STOCK FOR IMMEDIATE SHIPMENT 

H IransNet 

CORPORATION 
201-688 7800 

2005 Route 22, Union, N.J. 07083 


SS67 FE 

Ob 



BUS 

CPI 

FC 


ss6*i ce 

*11 

55 


2120 

JNZ 

EDA 


SSflC 3E 

7F 



2125 

nvi 

A,7FH 


ssae C3 

*1*1 

55 


2130 

JMP 

EDB 


55*11 




2135 * FINISH READING OF CHPTR H 


55*11 CD 

20 

SM 


21M0 EDA 

CALL 

DIGI^b 


55*m f>E 

00 



21MS 

nvi 

C-.0 


S5*1b CD 

FC 

S3 


2150 

CALL 

NUN*»-5 


S5‘1'1 21 

3A 

57 


2155 EDB 

LXI 

HnPARN 


5S*1C 77 




21b0 

MOV 

NiA 


55*1D CD 

DC 

5M 


21bS EDC 

CALL 

CSRH 


55A0 3A 

M2 

55 


2170 

LDA 

PARIN 


S5A3 FE 

EC 



2175 

CPI 

ECH 


55AS CA 

AC 

52 


21A0 

JZ 

AZN 


55Afi 21 

3fl 

57 


21A5 

LXI 

H.PARN 


55AP BE 




2100 

CMP 

N 


5SAC D2 

Cfi 

55 


2105 

JNC 

EDG 


SSAF 21 

FO 

5A 


2200 

LXI 

H,BUFA 


55B2 22 

BD 

52 


2205 

SHLD 

ADDRA 


55BS CD 

17 

55 


2210 

CALL 

CSRT 


55P6 21 

FO 

SA 


2215 

LXI 

H,BUFA 


55BB 22 

BD 

52 


2220 

SHLD 

ADDRA 


55BE CD 

2*1 

S3 


2225 

CALL 

CSW 


SSCl 21 

CC 

52 


2230 

LXI 

HnPAROUT 


55CM m 




2235 

INR 

N 


5SCS C3 

ID 

55 


22M0 

jnp 

EDC 


SSCfi 




22MS »PARIN GE PARN 


55Cfl 21 

FO 

5A 


2250 EDG 

LXI 

H,BUFA 


55CB 22 

BD 

52 


2255 

SHLD 

ADDRA 


55CE CD 

17 

55 


22b0 

CALL 

CSRT READ 

TEXT 

SSDl 2A 

Ob 

DO 


22b2 

LHLD 

DSPLA 


55DM 3E 

Ml 



22b5 

NVI 

A,*A* 


55Db CD 

0*1 

CM 


2270 

CALL 

EDITN 


SSDT CD 

C2 

CO 


2275 

CALL 

DEON 


S5DC 21 

3fl 

57 


22A0 

LXI 

H-.PARN 


SSDF 3A 

M2 

55 


22AS 

LDA 

PARIN 


55E2 BE 




2200 

CNP 

N 


5SE3 CA 

EC 

55 


2205 

JZ 

EDF 


55EL 21 

on 

57 


2300 

LXI 

HnNSGJ 


S5E*1 CD 

bF 

Cl 


2302 

CALL 

NSG 


55EC 21 

15 

57 


2305 EDF 

LXI 

HiNSGX 


55EF CD 

bF 

Cl 


230b 

CALL 

NSG 


5SF2 CD 

30 

57 


2307 

CALL 

PDSP H IN 

ASCII 

55F5 3E 

OD 



2300 

NVI 

A,CR 


55F7 CD 

CD 

52 


2310 

CALL 

DUL 


5SFA CD 

CD 

52 


2311 

CALL 

DUL 


SSFD 2A 

Ob 

DO 


2312 

LHLD 

DSPLA 


5LOO 22 

BD 

52 


2313 

SHLD 

ADDRA 


5b03 




231M * 




5L03 21 

FO 

SA 


2315 

LXI 

H^BUFA 


5LOL ME 




2320 EDH 

NOV 

CiN 


St07 CD 

IM 

C2 


2325 

CALL 

DISO 


5bOA 3E 

10 



2330 

NVI 

AnEOP 


5tnc BE 




2335 

CNP 

N 


5tOD 23 




23MO 

INX 

H 


5LDE C2 

Ob 

5b 


23MS 

JNZ 

EDH 


5L11 21 

17 

Sb 


23Mb 

LXI 

H,EDI 


5L1M 22 

Mb 

DO 


23M7 

SHLD 

NRTN 


5L17 CD 

7B 

Cl 


2350 EDI 

CALL 

CDI 


SblA CD 

CD 

52 


2355 

CALL 

DUL 


5tlD FE 

OM 



23b0 

CPI 

DP 


5fclF CA 

3B 

Sb 


23bS 

JZ 

EDN 


Sb22 FE 

10 



2370 

CPI 

EOP 


St2M C2 

17 

5b 


2375 

JNZ 

EDI 


5t27 




23AO *END 

PARA 



5L27 2A 

BD 

52 


23AS 

LHLD 

ADDRA 


5L2A E6 




2300 

XCHG 



5L2B 2A 

Ob 

DO 


2305 

LHLD 

DSPLA 


5t2E CD 

DM 

SM 


2M00 

CALL 

GETNS 


5L31 22 

BF 

52 


2M0S 

SHLD 

NRUDS 


5b3M 




2MM0 * CASSETTE WRITE 


Sb3M CD 

2*1 

S3 


2MMS EDJ 

CALL 

CSU 


5b37 21 

CC 

52 


2MS0 

LXI 

H^PAROUT 


5L3A 3M 




2MSS 

INR 

N 


5L3B 21 

DO 

5b 


2MbO EDfl 

LXI 

H^NSGI 


Sb3E CD 

bF 

Cl 


2Mb5 

CALL 

NSG 


5tm CD 

7B 

Cl 


2M70 

CALL 

CDI 


5LMM FE 

50 



2M7S 

CPI 

•Y* 


StMt C2 

bE 

55 


2MA0 

JNZ 

ED 


5tM*1 




2MAS » NEW 

PARA TO BE ENTERED 


5tM*l 3E 

OD 



2M00 

NVI 

A,CR 


SbMB CD 

CD 

52 


2M0S 

CALL 

DUL 


StME CD 

CD 

52 


2500 

CALL 

DUL 


5b51 2A 

Ob 

DO 


2505 

LHLD 

DSPLA 


5t5M 22 

BD 

52 


2510 

SHLD 

ADDRA 


Sb57 C3 

17 

5b 


2515 

JNP 

EDI 


5b5A OD 




2520 nSGG 

DB 

ODH 


St5B MD 

MF 

55 ME 

5M 

2525 

ASC 

•NOUNT READ 8 WRITE 

CASSETTES* 

20 

52 

MS Ml 

MM 





20 

2b 

20 57 

52 





M*1 

SM 

MS 20 

M3 





Ml 

S3 

S3 MS 

SM 





SM 

MS 

S3 






5b77 FF 




2530 

DB 

DFFH 


5b7fl OD 




2535 nSGH 

DB 

ODH 


5t,7*1 M5 

ME 

SM MS 

52 

2SM0 

ASC 

•ENTER PARAGRAPH H 

TO EDIT,* 

20 

SO 

Ml 52 

Ml 
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M7 

52 

Ml 

SO 

MA 






20 

23 

20 

SM 

MF 






20 

MS 

MM 

M*1 

SM 






2C 









Sb^3 

ni> 





BSMS 


DB 

ODH 

SL'IM 

20 

MF 

SB 

20 

M3 

BSSO 


ASC 

♦ OR CNTL-F TO FINISH 


ME 

SM 

MC 

BD 

Mb 




CHAPTER-.’ 


20 

SM 

MF 

20 

Mb 






M*1 

ME 

M*1 

S3 

M6 






20 

M3 

M6 

Ml 

SO 






SM 

MS 

SB 

2C 






5LB1 

OD 





BSSS 


DB 

ODH 

5LB2 

20 

MF 

52 

20 

M3 

BSbO 


ASC 

• OR CNTL-C TO END CHAPTER 


ME 

SM 

MC 

2D 

M3 




IMMEDIATELY 


20 

SM 

MF 

20 

MS 





ME 

MM 

20 

M3 

MA 






Ml 

SO 

SM 

MS 

52 






20 

M*1 

MD 

MD 

MS 






MM 

M*1 

Ml 

SM 

MS 






MC 

5*1 

20 







StDfl 

FF 





BSbS 


DB 

OFFH 

StD'l 

OD 

OD 




2S70 


DU 

QDQDH 

5LD6 

57 

Ml 

ME 

SM 

20 

BS7S 


ASC 

•WANT TO ENTER NEU PARAGRAPHf 


SM 

MF 

20 

MS 

ME 




Y OR N * 


SM 

MS 

52 

20 

ME 






MS 

57 

20 

SO 

Ml 






SB 

Ml 

M7 

SB 

Ml 






SO 

Mfl 

3F 

20 

S*1 






20 

MF 

SB 

20 

ME 






20 









StFF 

FF 





BS60 


DP 

OFFH 

5700 

OD 





2561 

nSGJ 

DB 

ODH 

5701 

M2 

Ml 

MM 

20 

SO 

2562 


ASC 

’BAD PARAGRAPH ENTRY* 


Ml 

SB 

Ml 

M7 

SB 






Ml 

SO 

M6 

20 

MS 






ME 

SM 

SB 

S*1 






57m 

FF 





2563 


DB 

OFFH 

5715 

OD 





2SAM 

nscK 

DB 

ODH 

571b 

SO 

Ml 

SB 

Ml 

M7 

2565 


ASC 

’PARAGRAPH ' 


52 

Ml 

SO 

MA 

20 





5720 

FF 





256b 


DB 

OFFH 

5721 

OD 





2567 

nscL 

DB 

ODH 

5722 

S3 

SM 

Ml 

SB 

SM 

2566 


ASC 

’START TYPE PARAGRAPH ’ 


20 

SM 

5*1 

SO 

MS 






20 

SO 

Ml 

S2 

Ml 






M7 

52 

Ml 

SO 

MA 






20 









5737 

FF 





256*1 


DB 

OFFH 

573A 

00 





25*10 

PARN 

DB 

0 

573*1 






2S*lb 

EDITH 

E(?U 

0CMn*1H 

573T 






25*17 

nPTN 

E(3U 

QDOMbH 

573*1 






2S*1A 

DEOH 

E(?U 

OCOCBH 

573*1 






25*1*1 

t 



573*1 

3A 

M2 

SS 



2b00 

PDSP 

LDA 

PARIN 

S73C 

MF 





BbOS 


MOV 

C,A 

S73D 

lb 

bM 




BblO 


nvi 

DilOO 

573F 

CD 

SD 

S7 



BblS 


CALL 

DTEN 

57M2 

57 





BbBO 


nov 

D,A REMAINDER 

S7M3 

7fl 





2b2S 


nov 

A-.B 

S7MM 

Cb 

30 




Bb30 


ADI 

30H 

S7Mb 

CD 

CD 

52 



2b3S 


CALL 

DUL 

S7M*1 

MA 





BbMO 


MOV 

CnD 

S7MA 

lb 

OA 




BbMS 


MVI 

Diin 

57MC 

CD 

SD 

57 



BbSO 


CALL 

DTEN 

57MF 

57 





2bSS 


MOV 

DiA 

5750 

7fl 





BbbO 


MOV 

Ai6 

5751 

Cb 

30 




BbbS 


ADI 

3DH 

5753 

CD 

CD 

52 



Bb70 


CALL 

DUL 

575b 

7A 





Bb7S 


MOV 

AiD 

5757 

Cb 

30 




Bb77 


ADI 

30H 

575*1 

CD 

CD 

52 



2b60 


CALL 

DUL 

S7SC 

C*1 





2b6S 


RET 


575D 






Bb*10 

t 



S75D 






Bb*1S 

* DIV 

C BY D 

ANSWER IN B 

S7SD 

7*1 





2700 

DTEN 

MOV 

A 1 C 

575E 

Ob 

00 




B70S 


MVI 

BiO 

S7b0 

*12 





2710 

DTENA 

SUB 

D 

S7bl 

FA 

bA 

57 



B71S 


JM 

DTENB 

57bM 

OM 





2720 


INR 

B 

S7b5 

C3 

bO 

S7 



2725 


JMP 

DTENA 

S7bfl 

fl2 





2730 

DTENB 

ADD 

D 

57b1 

C*1 





2735 


RET 


57bA 






27M0 

« 



S7bA 

21 

bO 

56 



2600 

TYPE 

LXI 

HiMSGM 

S7bD 

CD 

bF 

Cl 



2605 


CALL 

MSG 

5770 

CD 

EE 

S3 



2610 


CALL 

UAITCR 

5773 

21 

62 

SM 



261S 


LXI 

HtMSGC 

577b 

CD 

bF 

Cl 



2820 


CALL 

MSG TITLE 

577*1 

CD 

CB 

S3 



2625 


CALL 

TL 

S77C 

21 

21 

57 



262b 


LXI 

H-.MSGL 

577F 

CD 

bF 

Cl 



2627 


call 

MSG 

S7fl2 

CD 

F7 

S3 



2626 


CALL 

NUM 

57A5 

32 

36 

S7 



262*1 


STA 

PARN 

57flfi 

21 

75 

56 



2630 


LXI 

H,MSGN 

57flB 

CD 

bF 

Cl 



2A3S 


CALL 

MSG LINE IN TYPEWRTR 

S76E 

CD 

F7 

S3 



26M0 


CALL 

NUM 

57*11 

32 

A2 

56 



26MS 


STA 

NRLN 



Computer H’^^gs 
Terminal *^9®® 


The Netronics ASCll/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 64. or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCll/BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e.. Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set tusing an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/P into 75 ohm (E/A RS-I70) • Baud Rate: 
I/O and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters — 


! •|*U'O*+,-./0l23456789: ;<s>? 
mXEFGHIJNJIlOPQRSTU^ 

^ abcdet9j»i jklanop^rsttttwx!iz< !>| 


BAUDOT Character Set: /I BCDEFGHIJKLMNOPQ 
RSTUVWXYZ-?:*3$tin.,90l4!57:2/68* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical ^ 
r Assistance, Etc. Call (203) 354-9375 

I Netronics R&D Ltd., Dept. PC 10 
333 Litchfield Road, New Milford, CT 06776 
I Please send the items checked below— 

I D Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 

I D Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, $19.95 plus $2.50 postage 

I and handling. 

□ Video Display Board Kit alone (less keyboard), $89.95 

I plus $3 postage 8l handling. 

□ 12” Video Monitor (10 MHz bandwidth) fully assem- 

I bled and tested, $139.95 plus $5 postage and handling. 
□ RF Modulator Kit (to use your TV set for a monitor), 

I $8.95 postpaid. 

□ 5 amp Power Supply Kit In Delu.xe Steel Cabinet 

I (±8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

I Total Enclosed (Conn. res. add sales tax) $ 

By- 

I D Personal Check D Cashiers Check/Money Order 
D Visa D Ma.ster Charge (Bank # ) 

I Acet. # 

I Signature Exp. Date 

I Print 


I Address . 
City 


j^tate 


-Zip 


D Send Me More Information g^i nH hJ 
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TRS-80 

SAVE 

10%, 15% and More on ALL Computers, 
Peripherals, Software, and ALL other fine 
Radio Shack® products. 

Offered Exclusively By 

BadM/haeK 

Authorized Sales Center 
1117 CONWAY MISSION, TX 78572 

( 512 ) 581-2765 


NO TAXES on out-of-state shipments. 

FREE Surface delivery available in the U.S. 
WARRANTIES will be honored by your local 
Radio Shack® store. 
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COLORFUL FABRIC DUST COVERS 
FOR THE TRS-80 


Custom Fabric Dust Covers made from 
velour, corduroy, or denim. Three-Piece Set 
fits the keyboard, the video, and the tape 
drive. Helps combat bounce-causing dust 
contamination. Slots for all cables so the 
covers just slip on. Colors to match your room 
decor. Machine- washable. Pre-shrunk. 

CHOICE: VELOUR; Black, Mint Green. Royal Blue. 
Cream, Peach. Rust Brown. Grey. Red; CORDUROY; 
Brown. Royal Blue. Navy. Cream; DENIM; Blue 
THREE PIECE SET ^ 19 95 
KEYBOARD ONLY — $7.95 
{Long Units Cover the Expansion Interface) 
DISK DRIVE COVER — $7.95 
LONG THREE PIECE SET — $22.95 
LONG VIDEO COVER — $ 1 1 .95 
SCREEN PRINTER COVER — $9.95 
TERMS: PREPAID. Check, Money-order, Master- 
charge, VISA. Add $I.(X) for shipping. Mass, resi- 
dents add 5% sales tax. 

Please indicate second choice. Money-back 
guarantee. 

AUGUST AUTOMATION 
28 Milk St. Dept. P 

Westboro, MA 01581 (617) 366-0870 
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57*^ 

*17 





2550 

SUB 

A 


57*15 

32 

A3 

55 



2555 

STA 

NRU 


57*15 

32 

AM 

55 



255b 

STA 

NRU4>1 


57*1B 






25b0 t NEIt) 

PARAGRAPH 


571B 

CD 

DC 

5M 



25b5 TA 

CALL 

CSRH 

READ HEADER 

S7*1E 

3A 

M2 

55 



2570 

LDA 

PARIN 


57A1 

FE 

EC 




2575 

CPI 

ECH 


57A3 

CA 

M2 

55 



2550 

JZ 

TZ 


57Ab 

21 

FO 

55 



2565 

LXI 

H^BUFA 


57A*1 

22 

BD 

52 



25*10 

SHLD 

ADDRA 


57AC 

CD 

17 

55 



2515 

CALL 

CSRT 


57AF 

3A 

M2 

55 



251b 

LDA 

PARIN 


57BB 

21 

35 

57 



2517 

LXI 

HiPARN 


57B5 

*lb 





2515 

SUB 

n 


57Bb 

FA 

*1B 

57 



2511 

jn 

TA 


57B1 

CD 

A5 

56 



2100 

CALL 

TYPECR 


57BC 

CD 

57 

55 



2105 TB 

CALL 

CINN 


57BF 

FE 

OD 




2110 TC 

CPI 

CR 


57C1 

CA 

FA 

57 



2115 

JZ 

TF 


57CM 

32 

A5 

55 



2120 TD 

STA 

CH 


S7C7 

FE 

10 




2125 

CPI 

EOP 


57C*1 

CA 

*1B 

57 



2130 

JZ 

TA 


57CC 

CD 

CB 

55 



21MS TE 

CALL 

OUTCH 


57CF 

FE 

20 




2155 

CPI 

SPACE 


57D1 

C2 

BC 

57 



21b0 

JNZ 

TB 


S7DM 

21 

A1 

55 



21bS 

LXI 

HiJ 


57D7 

7E 





2170 

nov 

Ain 


S7DA 

FE 

Ob 




2175 

CPI 

b CY-1 IF 

J LT b 

S7DA 

DA 

BC 

57 



2150 

JC 

TB 


S71>1> 






2155 t 




57DD 

2A 

A3 

55 



2110 

LHLD 

NRltl 


57E0 

23 





2115 

INX 

H 


S7E1 

22 

A3 

55 



211b 

SHLD 

NRU 


57EM 

3A 

A1 

55 



3000 

LDA 

J 


57E7 

FE 

3C 




3005 

CPI 

bO 


57E*1 

DA 

BC 

57 



3010 

JC 

TH 


57EC 

CD 

A5 

55 



3015 

CALL 

TYPECR 

CY-1 IF 50 LT J 

57EF 

CD 

57 

55 



3020 

CALL 

CINN 


57F2 

FE 

20 




3021 

CPI 

SPACE 


57FM 

CA 

BC 

57 



3022 

JZ 

TB 


S7F7 

C3 

BF 

57 



3023 

jnp 

TC 


S7FA 






3025 * 




S7FA 

CD 

57 

55 



3030 TF 

CALL 

CINN 


S7FD 

FE 

OD 




3035 

CPI 

CR 


57FF 

C2 

05 

55 



30M0 

JNZ 

TG 


5502 

CD 

A5 

55 



30M5 

CALL 

TYPECR 


5505 

C3 

FA 

57 



3050 

jnp 

TF 


5505 






3055 t 




5&05 

32 

Ab 

55 



30b0 TG 

STA 

NCH 


550B 

3E 

20 




30b5 

nvi 

AiSPACE 


550D 

21 

A5 

55 



3070 

LXI 

HiCH 


5510 

BE 





3075 

CMP 

n 


5511 

C2 

lA 

55 



3050 

JNZ 

TH 


551M 

3A 

Ab 

55 



3055 

LDA 

NCH 


5517 

C3 

CM 

57 



3010 

JMP 

TD 


551A 






3015 » 




551A 






3100 » 




551A 

CD 

CB 

55 



3105 TH 

CALL 

OUTCH 


551D 

3A 

A5 

55 



310b 

LDA 

CH 


5620 

FE 

2E 




3107 

CPI 

*.» 


5522 

C2 

2A 

55 



3105 

JNZ 

THA 


5525 

3E 

20 




3101 

nvi 

AiSPACE 


5527 

CD 

CB 

55 



3110 

CALL 

OUTCH 


552A 

2A 

A3 

55 



3111 THA 

LHLD 

NRU 


552D 

23 





3115 

INX 

H 


552E 

22 

A3 

55 



311b 

SHLD 

NRU 


5531 

3A 

A1 

55 



3120 

LDA 

J 


553M 

FE 

3C 




3125 

CPI 

bO 


553b 

DA 

3C 

55 



3130 

JC 

THB 


553*1 

CD 

A5 

55 



3135 

CALL 

TYPECR 


S53C 

3A 

Ab 

55 



31M0 THB 

LDA 

NCH 


S53F 

C3 

CM 

57 



31M5 

JNP 

TD 


55M2 






3150 « 




55M2 

21 

5F 

55 



3155 TZ 

LXI 

HittSGO 


S5M5 

CD 

bF 

Cl 



31b0 

CALL 

nsG 


55M5 

3A 

AM 

55 



31b5 

LDA 

NRU^l 


S5MB 

CD 

MC 

C2 



31bb 

CALL 

DPYT 


S5ME 

3A 

A3 

55 



31b7 

LDA 

NRU 


5551 

CD 

MC 

C2 



3170 

CALL 

DBYT 


555M 

C3 

BM 

52 



3175 

jnp 

AZnA 


5557 






3150 t 




5557 

2A 

BD 

52 



3155 CINN 

LHLD 

ADDRA 


555A 

7E 





3110 

nov 

Ain 


555B 

23 





3115 

INX 

H 


S55C 

22 

CD 

52 



3200 

SHLD 

ADDRA 


555F 

C*1 





3205 

RET 



55b0 






3210 * 




55b0 

OD 





3215 nsen 

DB 

ODH 


55bl 

MD 

MF 

55 

ME 

5M 

3220 

ASC 

*nOUNT READ 

CASSETTE’ 


20 

52 

M5 

Ml 

MM 






20 

M3 

Ml 

53 

53 






M5 

5M 

5M 

M5 






557M 

FF 





3225 

DB 

OFFH 


5575 

OD 





3230 nSGN 

DB 

ODH 



68 Personal Computing October 1979 



SA7L 

SM 

SI 

50 

MS 

S7 

3B3S 


ASC 

•TYPEWRITER LINE NUnPERf 


SB 

Ml 

SM 

MS 

SB 






BO 

MC 

Ml 

ME 

MS 






BO 

ME 

ss 

MD 

MB 






MS 

in 

ru 

3F 

^0 






56AE 

FF 





3BM0 


DB 

OFFH 

SAfiF 

OD 





3BMS 

nSGO 

DB 

ODH 

56*10 

ME 

ss 

MD 

MB 

MS 

3BS0 


ASC 

•NUnBER OF WORDS * 


SB 

BD 

MF 

ML 

BO 






S7 

MF 

SB 

MM 

S3 






BO 









5AA0 

FF 





3B5S 


DB 

OFFH 

SAAl 






3BL0 

t 



5AA1 

DO 





3BLS 

J 

DB 

0 INDEX OF CH ON LINE 

SAAB 

00 





3B70 

NRLN 

DB 

0 

5AA3 

00 

DO 




3B7S 

NRU 

Dll) 

0 

5AA5 

on 





3BA0 

CH 

DB 

0 

5AAL 

DO 





3BAS 

NCH 

DB 

0 

SAA7 

IE 





BB'IO 

flAXLN 

DB 

30 

5AAA 






3B1S 

SPACE 

E(?U 

BOH 

SAAA 






3300 

« 



SAAA 

OE 

OD 




3305 

TYPEC 

nvi 

C,CR 

SAAA 

CD 

no 

F7 



3310 


CALL 

TYPER 

SAAD 

*17 





331S 


SUB 

A 

5AAE 

3B 

A1 

SA 



33B0 


STA 

J 

SABI 

B1 

AB 

SA 



33BS 


LXI 

HiNRLN 

SABM 

3M 





3330 


INR 

n 

SABS 

3A 

A7 

SA 



333S 


LDA 

nAXLN 

SABA 

BE 





33M0 


CflP 

n 

SAB*1 

CO 





33MS 


RNZ 


SABA 

OL 

OL 




33S0 


nvi 

B <1 L 

5ABC 

OE 

OD 




33SS 

TCA 

nvi 

C-.CR 

SABE 

CD 

no 

F7 



33L0 


CALL 

TYPER 

SACl 

ns 





33L5 


DCR 

B 

SACS 

CB 

SC 

SA 



3370 


JNZ 

TCA 

SACS 

3E 

03 




337S 


nvi 

Ai3 

SAC7 

3B 

AB 

SA 



33A0 


STA 

NRLN 

SACA 

C*! 





33AS 


RET 


SACB 






3310 

a 



5ACB 

M7 





333S 

OUTCH 

MOV 

BiA 

SACC 

DE 

no 




3M00 


SBI 

0 

S6CE 

FA 

E7 

SA 



3M0S 


jn 

PA 

SAPl 

DE 

Ml 




3M10 


SBI 

MIH 

S6D3 

FA 

EC 

SA 



3M1S 


jn 

PB 

SADt. 

DE 

lA 




3MBD 


SPI 

lAH 

SADA 

FB 

EC 

SA 



3MBS 


JP 

PB 

SADB 

CL 

7B 




3M30 


ADI 

7BH 

SADD 

MF 





3M3S 

TYP 

nov 

CtA 

SADE 

CD 

00 

F7 



3MM0 


CALL 

TYPER 

SAEl 

B1 

A1 

SA 



3MMS 


LXI 

HiJ 

SAEM 

3M 





3MS0 


INR 

n 

SAES 

7A 





3MSS 


nov 

A-.B 

SAEL 

CT 





3ML0 


RET 


SAE7 

EL 

7F 




3MLS 

PA 

ANI 

7FH 

SAEl 

C3 

DD 

In 



3M70 


jnp 

TYP 

5AEC 

7A 





3M7S 

PB 

nov 

AiB 

SAED 

C3 

DD 

.SA 



3MA0 


jnp 

TYP 

SAFO 






3MA5 

TYPER 

ECU 

OFTOOH 

SAFO 






3MAL 

DBYT 

E(3U 

OCBMCH 

SAFO 






3MA7 

BUFA 

DS 

710H 

LOGO 

00 





3M6A 

ENDW 

DB 

0 


SYHBOL TABLE 


ADDRA 

5BBD 

AOUT 

S3BA 

AOUTA 

S3BD 

ASAVE 

S3CA 

AZA 

SBOO 

AZE 

SB5L 

AZG 

5BLA 

AZJ 

S37A 

AZX 

SBA7 

Azn 

SBAC 

AZnA 

SBBM 

BUFA 

SAFO 

CASCO 

OOSE 

CASDI 

OOSF 

CASDO 

OOSF 

CASFC 

OOSC 

CASST 

OOSD 

CDI 

C17B 

CE 

SSBA 

CF 

S51B 

CH 

5AAS 

CHPTR 

SBC3 

CIN 

SSBF 

CINA 

SME*1 

CINB 

SMFA 

CINC 

SS03 

CIND 

SSID 

CINN 

SAS7 

CR 

OOOD 

CRnEn 

C0C3 

CSRH 

SMDC 

CSRT 

SS17 

CSU 

S3B*1 

DBYT 

CBMC 

DEOn 

C0C3 

DIGI 

SMIA 

DISO 

CBIM 

DLY 

S3AA 

DLYA 

S3AC 

DLYB 

S3AF 

DP 

DOOM 

DSPLA 

DOOL 

DTEN 

S7SD 

DTENA 

S7L0 

DTENB 

S7LA 

DUL 

SBCD 

DULA 

SBDD 

ECH 

DOEC 

ED 

SSLE 

EDA 

55*11 

EDB 

SS1*1 

EDC 

SS'ID 

EDF 

SSEC 

EDG 

SSCA 

EDH 

SLOL 

EDI 

SL17 

EDIT 

SSM3 

EDITn 

CM0*1 

EDJ 

SL3M 

EDO 

5L3B 

ENDW 

LOOO 

EOC 

0003 

Eon 

DODC 

EOnA 

SBCl 

EOP 

0010 

FC 

onoL 

GETNS 

SMDM 

HOnE 

DOGA 

INC 

S5M1 

INT 

SS3*1 

J 

SAAl 

LDR 

S33E 

LPA 

S33A 

LPB 

53MA 

LPC 

S3LF 

LPCA 

S3AA 

LPCB 

536*1 

LPD 

S31M 

nAXLN 

SAA7 

nERLN 

COBB 

nRTN 

DOML 

nsG 

CILF 

nSGA 

5M3L 

nSGB 

SMLC 

nsGC 

SMAB 

nSGD 

SMAB 

nSGE 

SM*1L 

nSGF 

SMBC 

nSGG 

SLSA 

nSGH 

SL7A 

nsGi 

SLD*1 

nsGj 

S70D 

nsGx 

S71S 

nSGL 

S7B1 

nsGn 

SALO 

nSGN 

SA7S 

nsGo 

SAAF 

NCH 

SAAL 

NRLN 

SAAB 

NRW 

SAAB 

NRWDS 

SBBF 

Nun 

S3F7 

NUnA 

SMIA 

OUTCH 

SACB 

PA 

SAE7 

PARIN 

SSMB 

PARN 

S73A 

PAROU 

SBCC 

PB 

SAEC 

PDSP 

573*1 

SPACE 

OOBO 

TA 

S7*1P 

TB 

S7BC 

TC 

S7BF 

TCA 

SABC 

TD 

S7CM 

TDUL 

SBEA 

TE 

S7CC 

TENC 

SMB*1 

TENCA 

SMBC 

TENCB 

SM3S 

TF 

S7FA 

TG 

5A0A 

TH 

5A1A 

THA 

SABA 

THB 

SA3C 

TITLE 

SBCM 

TL 

53CB 

TLA 

53D0 

TLB 

S3ES 

TLC 

S3E7 

TYP 

SADD 

TYPE 

S7LA 

TYPEC 

SAAA 

TYPER 

F700 

TZ 

5AMB 

UAITC 

S3EE 
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USE OUR 

BUSINESS SOFTWARE 
for 

GREATER PROFIT 
through 

MORE EFFICIENT 
OPERATION 
INCLUDES : 

GENERAL LEDGER 

V ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
ORDER ENTRY 
INVENTORY CONTROL 

Ihis totally integrated, single entry 
system is easy to learn and easy to 
use because it is "Menu" oriented, 

Ihe software requires a minimum system 
consisting of 48K memory, CRT, 
Printer, dual floppy disc. It is ready 
to run on the following systems ; 

V DEC PDP - 11 

V AM -100 

V PASCAL MICROENGINE 
CIT PENSEE 

We are v/orking on the following 
systems and feel . we can install our 
software on them within 30 days ARO: 
Data General, General Automation, LSI 
4/10,4/30, Some Z80 Systems 

Price for the total system is 
$2995.00. Order a user manual ($25.00 
plus $2.00 shipping & handling) or the 
Demo Floppy & Manual ($65.00 plus 
$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase ^Jov 1, 1979. 


TO ORDER USE OUR TOLL FREE NUMBER 

1-800-437 4774 

VISA AMD MASTERCHARGE WELCOME 
OR SEND CHECK OR MONEY ORDER TO 

P. S. INC, 619 NP AVE, BCK 2017H 
FARGO, ND 58107 
(PH) 701/235-8145 
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COMPUTER BRIDGE 


BY THOMAS A THROOP 

The Complex Strategy of Bridge 


I recently received an interesting letter 
from Alan Truscott, an internationally 
known bridge expert and author who is 
presently the Bridge Editor of the New 
York Times. With respect to my bridge 
playing program discussed in the Feb- 
ruary and July columns, Alan Truscott 
writes: 

“Computer bridge is of course much 
harder to deal with than computer chess 
because of the human, stylistic and 
psychological factors. 

“I can see that your program is far 
ahead of any earlier efforts, and I con- 
gratulate you on it. I’d like to see it in 
operation some time. 

“There are obviously some artifici- 
alities in your arrangement, but I can 
see that they would be difficult, or per- 
haps impossible, to eliminate. One is 
the fact that the absence of bidding de- 
prives the declarer of a number of nor- 
mal indications. Another is the ques- 
tion of defenders’ agreements. In prac- 
tical play the defenders have agree- 
ments about opening leads and signals 
which the declarer is entitled to know 
about and utilize. Your program, I sus- 
pect, does not provide for this. 

“Thirdly, there is the problem of ob- 
jective. In real life the declarer’s objec- 
tives vary, or he may have several ob- 
jectives in mind. He is also affected by 
the type of scoring in use. ’’ 

I am pleased to see that Alan Truscott 
shares my opinion that computer bridge 
is much more difficult than computer 
chess, which I stated in my August col- 
umn. As mentioned in that column, the 
current chess programs simply investi- 
gate as many moves for as many moves 
ahead as time and/or computer memory 
permits. The cleverness of the pro- 
grams consists mostly of two things. 
First, various “pruning’’ techniques 
are used to eliminate consideration of 
as many “probably’’ poor moves as 
possible. The danger here is, of course, 
that a poor looking move will actually 
lead to a winning result. Second, the 
remaining key to good play is the quali- 
ty of the scoring function, which gives 
each move under consideration a score. 
The move emerging with the highest 
score among all of those considered is 
the chosen computer move. What the 


computer chess programs do not do is 
play chess the way a human being does 
in terms of “creating’’ innovative lines 
of play or “applying’’ certain concepts 
in recognized situations. 

In contrast, the bridge algorithms I 
have implemented and am currently 
developing are designed to play the 
game in the same manner as a human 
player by creative thinking or the appli- 
cation of known techniques in recog- 
nized situations. This task is much 
more difficult than the tree-searching 
and resulting position scoring of the 
chess playing algorithms. 

Another point should quickly be 
mentioned. Chess is a game of perfect 
information. The location of all of the 
pieces is known to both players. Thus, 
a chess program has total information 
on the game position on which to base 
its analysis. On the other hand, the lo- 
cation of all of the cards in a bridge deal 
only becomes known as the play of the 
deal progresses. Thus, a bridge pro- 
gram has imperfect information on the 
card locations on which to base its 
analysis! 

Alan Truscott attributes the greater 
difficulty to “human, stylistic and 
psychological factors’’. While I am not 
sure exactly what he has in mind by the 
first of these factors as distinguished 
from the other two, I think in his own 
way he is considering the problem of 


imperfect information referred to 
above. A good player will form conclu- 
sions about the locations of the unseen 
cards by interpreting the bids and plays 
of other cards made by the other 
players, but this is often a subjective 
process. 

Regarding the “stylistic’’ factor, 
there are numerous different bidding 
systems and styles, as well as various 
methods of defensive signaling. Good 
bridge players learn to deal successful- 
ly with the various systems and styles 
employed by their opponents. 

Concerning the “psychological’’ 
factor, good players will occasionally 
make a bluffing or “psychic’’ bid or a 
deceptive play calculated to mislead 
one or both opponents at the risk of 
misleading their partner. 

These factors mentioned by Alan 
Truscott present to the bridge program 
developer a range of problems not en- 
countered by the chess program devel- 
oper. In fact, the first bridge programs 
are not likely to fully address these 
problems. 

As Alan Truscott next mentions, a 
good playing program should consider 
the bidding when planning its play as 
declarer. The problem of having an 
analysis of the bidding contribute intel- 
ligence to the playing algorithms is 
again a problem not faced by the chess 
program developer. 



West 

Computer 

North 

East 

Computer 

South 

Trick 1 

2C 

(Dummy) 

5C 

JC 

(Declarer) 

KC 

2 

KH 

AH 

3H 

QH 

3 

3D 

2H 

5H 

9H! 

4 

4C 

1C 

8H 

JH 

5 

2S 

5S 

9S 

KS 

6 

4S 

AS 

JS 

TS 

7 

TC 

AC 

3C 

4D 

8 

6S 

QS 

TH 

3S 

9 

7D 

KD 

TD 

8D 

10 

8S 

IS 

6C 

4H 

II 

QC 

9C 

8C 

7H 

12 

9D 

2D 

5D 

6H 

13 

QD 

AD 

6D 

JD 


Tricks N-S (computer): 12 Tricks E-W: 1 
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Then Alan Truscott raises the ques- 
tion of the defenders’ agreements. In 
practice the declarer is entitled to know 
about agreements on opening leads and 
signals. A good playing program 
should recognize and act properly upon 
the defensive plays made in accordance 
with these agreements. Here again this 
problem is not faced by the chess pro- 
gram developer. 

Finally, Alan Truscott comments on 
the different objectives a declarer may 
have and on the different types of scor- 
ing. Once the final contract has been 
established by the bidding, the declarer 
must decide whether to try to just make 
the contract or to try for overtricks. 
Similarly, the defenders must each de- 
cide whether to try to just barely beat 
the contract with a one trick set or try to 
defeat the contract by several tricks. In 
a tournament these decisions are based 
on likely results at other tables and on 
the type of scoring for the event in- 
volved. These problems do not con- 
front the chess program developer. 

Alan Truscott was also interested in 
another example of my bridge playing 
program’s performance. Here is an- 
other hand, for your interest as well as 
his: 

COMPUTER 

NORTH 

(Dummy) 

4 AQ75 

¥ A2 

♦ AK2 

♦ A975 

WEST 

4 8642 

¥ K 

♦ Q973 
4 Q1042 

COMPUTER 

SOUTH 

(Declarer) 

4 K103 

¥ QJ9764 

♦ J84 

4 K 

Looking at the North-South cards, 6 
hearts is a very reasonable contract. 
Even 7 hearts, while ambitious, would 
not be unreasonable. 

Giving my program the contract of 6 
hearts, the play of the deal is as shown 
in the tableau on the preceding page. 


The principal problem for the com- 
puter program, as it would be for a 
human declarer, is the play of the trump 
suit. After winning the opening club 
lead with the king of clubs, the com- 
puter program finesses West for the 
king of hearts by leading the queen 
from declarer’s hand. West plays the 
king, and dummy’s ace wins. At trick 3 
the computer program then leads the 2 
of hearts from dummy and correctly 
finesses with the 9 of hearts. This is 
successful, but alas, West shows out, 
which means there is no overtrick. 
However, the computer program suc- 
cessfully makes the slam contract, los- 
ing only to the 10 of hearts. Declarer’s 
losing diamond is discarded on dum- 
my’s ace of clubs. 

Bridge Survey 

In an effort to bend this bridge column 
toward the specific interests of our 
readers, we ask that you kindly respond 
to this survey. 

1. Are you playing bridge now and 
how many years have you played? 

2. Do you belong to a bridge club or 
other bridge organization and how of- 
ten do you play? 

3. Have you ever played duplicate 
bridge? If so, how often? 

4. Do you follow a recognized bid- 
ding system? If so, which one? 

5. How many master points, if any, 
do you now have? 

6. What is the most important event 
or tournament in which you have ever 
participated? Where and when? How 
did you finish? 

7. In your opinion who are the best 
bridge players in the world? 

8. Do you regularly read a bridge 
column in some publication? Whose? 

9. Who is your favorite bridge-book 
author? 

10. Do you know anyone who has 
written a computer bridge program? 

11. If we were to conduct a computer- 
bridge tournament sometime in the next 
12 months, would you consider enter- 
ing your program? 

12. Do you own a PET, Apple, TRS- 
80 or some other microcomputer? 

13. Do you have a copy of the Duis- 
man program? How many hands have 
you played and which have you found 
the most interesting? Least? 

14. Do you own a bridge program 
other than the Duisman? Whose? 



Hayden continues 
te bring you the 

latest, most 
desired 
infoimation 
on personal 
computing! 

MeW! introduction to 

8080 AND Z-80 
ASSEMBLY 
LANGUAGE 
PROGRAMMING 

(Spracklen) Here is the first 
book that gives you an 
introductory look at assembly 
language programming for the 
8080 and Z-80 processors. It is 
intended to provide just about 
everything the applications 
programmer needs to know to 
get the most out of his or her 
machine. #5167-0, $7.95 

..pW! BASIC MICRO- 
PROCESSORS 
AND THE 6800 

(Bishop) gives you two books in 
one: a basic guide to micro- 
processors for the beginner, 
and a complete description of 
the M6800 svstem for the 
engineer. #0758-2, $12.90 

SIXTY 

CHALLENGING 
PROBLEMS WITH 
BASIC SOLUTIONS 

(Spencer) will sharpen your 
programming skills through 
games, puzzles, science 
problems, business problems, 
and mathematical recreations. 
#5180-8, $6.95 

See these at 

your local 

computer store! 

nn HAYDEN BOOK 
•-^COMPANY, INC. 

50 Essex Street, 

Rochelle Park, NJ 07662 


CIRCLE 23 


EAST 

♦ J9 

V 10853 

♦ 1065 

♦ J863 
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Improve your chess with the 
rieht hook for your level of skill 

PLUS A FREE COPY OF “THE OFFICIAL RULES OF CHESS’ 

Learn from the masters. The David McKay Company, the leading 
publisher of chess books, has carefully selected the classic chess 
books for all levels of play as a special offer. 

Each book is written by a chess master in an easy-to-understand 
style so that you can quickly improve your own game. And with 
your selection you’ll receive “The Official Rules of Chess’’— a $2.95 
value— as a free gift. Order the books you need now and add years 
of greater enjoyment to your chess game. 

The Official Rules of Chess. The only book of chess rules officially sanctioned by 
the World Chess Federation and the United States Chess Federation. It is yours 
to keep as a free gift just for examining any of the books offered here. A $2.95 value— Free. 



FORBEGINMEi^ 





Chess Fundamentals by J.R. Capabianca and My Sys 
tern by Aron Nimzovich. The two most valuable 
books for anyone Interested in chess Chess Fun- 
damentals is the classic manual that has simpli- 
fied learning chess for thousands through its 
diagrams and explanations of 18 complete 
games. My System reveals the theories of po- 
sitional chess essential to every player who 
wants to improve his or her game. A two- 
book set (paperbound) Only $8.90 
Guide to the Chess Openings by Leonard Barden and Tim 
Harding. A basic, easy-to-use survey of the concepts behind 
the openings. Designed to help the developing player find his 
own way to stronger play. Only $8.95 




Modern Chess Openings 
by Walter Korn. Elev- 
enth Edition. This clas- 
sic work is known as 
“The Chess Player’s Bi- 
ble.” It is designed to 
give you a comprehen- 
sive view of the historic 
range and the structure 
of the openings, the es- 
sence of opening stra- 
tegy. a summary of the 
important variations, 
and all the latest devel- 
opments in the game. A 
“must" for any serious 
player. Only $12.50 


The Modern Chess Sacri- 
fice by Leonid Sham- 
kovich. The first book 
to give you a detailed 
classification of sacri- 
fices in the opening and 
middle games, with ex- 
amples from contem- 
porary Master play. 
Plus the first modern 
treatise on the theory of 
sacrifice. A valuable 
addition to your chess 
library Only $9.95 


The Chess Struggle in 
Practice by David Bron- 
stein. The classic anal- 
ysis of the historic 
Zurich Candidates 
Tournament which de- 
monstrated some of the 
strongest and most in- 
novative middle-game 
play in modern times A 
fascinating study, com- 
plete with 350 game 
diagrams. Only $17.95 


The World's Great Chess 
Games by Reuben Fine. 
A new. revised and ex- 
panded edition. A com- 
prehensive coverage of 
the game from its his- 
torical origins to the 
beginnings of modern 
chess and to some of 
today’s greatest play- 
ers. An exceptional op- 
portunity to learn from 
the greatest players in 
history. Only $14.95 


Your Satisfaction Guaranteed Or Your Money Back 


THE DAVID McKAY CO. INC 750 Third Avenue. New York. N Y 10017 Dept. #741 


YES. I wish to improve my chess game by 
learning from the Masters. Please send me 
the book(s) I have indicated below. If I am 
not completely satisfied. I can return it 
(them) within 30 days for a full refund or 
credit. I understand that with my order I 
will also receive a free copy of The Official 
Rules of Chess a S2.95 value, which is mine 
to keep just for examining the book(s) I 
have selected. 

□ Chess Fundamentals and My System, 
a two-book set @$8.90 

□ Guide to the Chess Openings @ S8.95 

□ Modern Chess Openings @S12.50 

□ The Modern Chess Sacrifice @ S9.95 

□ The Chess Struggle in Practice @ S17.95 

□ The World’s Great Chess Games @S14.95 


□ Enclosed is my check □ money order □ forS 

N Y State and Calif residents, please add sales tax 

□ I prefer to charge my purchase to my 

□ Master Charge □ Visa □ American Express 

Master Charge Bank Number 

Account Number Exp. Date 

Signature 

Please Print 

Name 

Address 

City State Zip 
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COMPUTER CHESS 


HARRY SHERSHOW - Dept. Editor 
MORRIS MILLER - Chess Annotater 

The Computer 
Attaeks Moravec Problem 


Donald Michie is Professor of Machine 
Intelligence at the University of Edin- 
burgh, a post he has held since 1967. 
During a distinguished career, he has 
lectured extensively on the subject of 
machine intelligence and perception 
and has made a number of tours as 
visiting lecturer to many universities in 
the United States and the Soviet Union. 
Author of several books plus numerous 
technical papers and articles. Prof. 
Michie has been chief editor of the 
“Machine Intelligence Series” since its 
inception in 1967. (A newly-printed 
publication, “Machine Intelligence” 
— edited Jointly by J. Hayes, L.I. 
Mikulich and D. Michie — is sched- 
uled for appearance shortly. Publishers 
of the book, which includes a four- 
chapter section on machine analysis of 
chess, are Halstead Press of England 
and John Wiley, U.S.) 

Prof. Michie is also widely known 
for his regular columns in the com- 
puting press on artificial intelligence 
and computer chess. The following 
discussion by Michie of a Moravec 
problem (1927) appearly in the May 
10, 1979 issue of Computer Weekly and 
it is reprinted here with thanks to 
Professor Michie. 

“Black (see figure A) has awe-in- 
spiring pawn-promotion threats. Yet 
White can draw. How? 



“First consider the problem as it 
appears to a machine system devoid of 
understanding, i.e. unequipped with 


any concepts beyond the bare rules of 
the game. Such a system must proceed 
by exhaustive analysis. How much 
blind search must it do? 

“Black can spin things out for 22 
moves (44-ply). At each step White‘s 
choices average about 20 legal moves 
and Black’s range from one to five — 
many more in “stupid” branches of the 
look-ahead in which one or more pawns 
have queened (in brute-force lookahead 
such variations must be included). So 
the total number of variations to be 
searched is something like 20*"* x 5^/^ 
X 10^*! Conclusion: in the absence of 
heuristics, the position defies analysis. 

“I recently had the instructive ex- 
perience of watching the response to 
this problem of the British chess pro- 
gram Master, developed at Harwell by 
Peter Kent and John Birmingham. 
When set to search only 5-ply deep, the 
program soon made a false step and was 
lost. But when re-set to 7-ply it unrolled 
the solution unerringly. The concepts 
embedded in its evaluation function 
which it found relevant were the fol- 
lowing: 

1 . Checkmate. 

2 . Repetition of position. 

3. Move kings together in the end 
game. 

4 . Positional value of kings is high 
in the middle of the board, low at the 
sides and lower still in the comers. 

5. Attack and control of squares 
next to the opponent’s king. 

6. Checking the king. 

7. Opposition of kings. 

8. Passed pawns increase in value as 
they advance. A passed pawn on the 
seventh rank is worth at least a knight if 
the square in front of it is not attacked or 
blocked. 

9. Threatening, controlling and 
blocking squares in front of passed 
pawns. 

10 . Threatening and controlling 
squares containing passed pawns. 

11 . Pawns on the eighth rank are 
converted to queens and take the mater- 
ial value of a queen. 

12 . Threats to queens, rooks and 


pawns and swap-offs on the squares 
containing these pieces. 

13. Distance of kings from the 
pawns. 

14 . X-rays and skewers. 

15. Kings outside the square of 
passed pawns. 

“The following account is based on 
Peter Kent’s comments: While the 
above elements all had some part in the 
ordering of moves, most of the moves 
were decided by a very small subset 
together with an algorithm which tells 
the machine to keep searching until a 
‘reasonable’ move is found (if one 
exists). ‘Reasonable’ is defined by 
numerical limits which it decides for 
itself and is based on the value at the 
base of the tree and the backed-up 
score. 

“In this example every move was 
dominated by the need to prevent the 
pawn’s queening. When there were 
several alternatives for the given depth 
of look-ahead it selected moves that 
forced repetition or kept the opponent’s 
kings away from the center of the board 
and the two kings close together. Ele- 
ments 1, 2, 3, 6 plus material value 
including 4 and 1 1 are probably suf- 
ficient to solve the problem. A tree 
searcher is much more robust than a 
knowledge-based program but is less 
precise. It will often find the correct 
move even if the knowledge it does 
have tells it to search in the wrong area 
initially. 

“White’s 19th move in Master’s 
solution to the above problem is a good 
example. White’s correct move is 
R-R8, but this is against most of 
Master’s evaluation terms. It leaves the 
squares in front of the passed pawn 
uncontrolled. It does not threaten the 
passed pawn. It removes control from a 
square next to the opponent’s king. 
Even worse — in the lookahead it finds 
that it forces the opponent’s king to run 
away from the comer and towards its 
pawn. Of the 22 posible moves only 
two have a lower score, and yet Master 
found the correct move because it was 
the only possible move. The cost of this 
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bad advice, however, was an increase 
in the number of positions examined 
from an average of about 15,000 to 
125,000. 



Figure B 


“The 44-ply calculation used earlier 
was based on a much shorter solution 
than the one found by Master (and 
given by the study’s composer Mora- 
vec). Can the reader find it?” 

ICCA News 

The International Computer Chess 
Association has been in existence for 
more than a year and its membership list 
has grown to 185. With editorial contri- 
butors reporting from all parts of the 
world, including Russia, Australia, the 
Netherlands, etc., the ICCA newsletter 
has become an international forum for 
discussion of many facets of computer 
chess. The upcoming fourth newsletter 
is scheduled for November, following 
the 10th Annual North American 
Computer Chess Championship in 
Detroit. Any non-member who would 
like to get this important November 
newsletter, which promises to be the 
most informative and most newsworthy 
issue to date, should sent $10 (a year’s 
membership dues to ICCA; Vogelback 
Computing Center; Northwestern 
University; Evanston, IL 60201 . 

Chess for Calculator 

Texas Instruments reportedly has a new 
chess program that runs on their pro- 
grammable (TI-59) calculators. After 
testing by TI’s analysts, the program 
will be offered to members of TI’s PPX 
group and the item should be appearing 
in the current PPX-59 catalog. Readers 
who have access to this TI program are 
invited to send in a sample game. 


COIVfPlJTER CHESS 


OSTRICH IV Meets 
the BLACK KNIGHT 


By M.M. Newborn, (School of Com- 
puter Science, McGill) 


Initial seedings in ACM's Ninth North 
American Chess Championship, held 
last December in Washington, placed 
OSTRICH IV sixth and BLACK 
KNIGHT seventh. OSTRICH had 
earned a 1508 Quebec Chess Federa- 
tion provisional rating based on play in 
the 1978 Montreal Open. BLACK 
KNIGHT'S record indicated a similar 
level of play. The two met in Round 3 
of the tournament and an interesting 
game ensued. The lead changed hands 
several times until BLACK KNIGHT 
unnecessarily pinned its own Knight on 
move 35. 

OSTRICH IV, running on a Data 


General Nova 3 at McGill University, 
was searching trees of about 1 5. (XX) 
positions per move. On nine of the 
seventy-six moves, OwSTRlCH IV 
searched trees in excess of 20,000 posi- 
tions; on nine other moves, it searched 
fewer than 5, (XX) positions. BLACK 
KNIGHT was running on a powerful 
UNI VAC 1 100/40 located in Wash- 
ington, D.C. Carl Hammer of 
UNI VAC was in charge of running the 
program. Dr. Hammer, a distinguished 
member of the computer science field, 
has had a long-standing interest in 
computer chess. 

What follows is a documentation of 
the game, plus a sample of the printout 
from the computer, plus an analysis of 
the game based on the printout. 


\^\\\{t-BLACK KNIGHT 
Black-OSTRICH 


1 

P-K4 

P-QB3 

2 

P-Q4 

P-Q4 

3 

PxP 

QxP (a) 

4 

N-QB3 

Q-QR4 

5 

N-B3 

P-K3 

6 

P-QR3 

B-Q3 

7 

B-Q2 

Q-Qi 

8 

N-K4 

B-K2 

9 

B-Q3 

P-KB4(b) 

10 

N-B3 

N-KB3 

1 1 

0-0 

0-0 

12 

R-Kl 

P-QB4 

13 

B-K3 

PxP 

14 

BxP/04 

N-QB3 

15 

B-N5 

0-B2 

16 

B-B4 

R-KI 

17 

RxP 

BxR 

18 

BxBch 

K-RI (c) 

19 

N-KN5! 

NxB 

20 

QxN 

B-QB4 

21 

Q-KR4 

Q-N3 

22 

N-R4 

0-B2 

23 

Q-QB4 

BxP-l- ! (d) 

24 

K-Bl 

QxQ 

25 

BxQ 

R/KI-QBI 

26 

B-N3 

B-R5 

27 

N-KB3 

P-QN4 

28 

N-B3 

P-N3? (e) 

29 

PxP 

R/Rl-NI 


30 

NxB 

RxP 

31 

R-R4 

RxR 

32 

BxR 

R-QNl (0 

33 

B-N3 

N-K5 

34 

NxN 

PxN 

35 

N-B5?? 

R-KBl 

36 

B-K6 

P-N3 

37 

P-KN4 

PxN 

38 

K-Kl 

PxP 

39 

BxP 

P-K6 

40 

K-Ql 

R-KB8+ 

41 

K-K2 

R-B7-H 

42 

K-Q3 

R-Q7-I- 

43 

K-B3 

RxP/R7 

44 

B-B5 

R-B7 

45 

B-K4 

R-B5 (g) 

46 

B-Q3 

R-B7 " 



Position after Black’s 45th move 
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47 

P-N4 

R-R7 

57 

B-B3 

R-B7 

67 

K-Q4 

K-Q3 

48 

P-N5 

K-N2 

58 

B-K4 

R-B5 

68 

P-B7 

KxP 

49 

B-K4 

R-Q7 

59 

B-Q5? 

P-K7 

69 

K-B5 

P-R5 

50 

B-B3 

P-KR3 

60 

K-Q2 

R-Q5 + 

70 

K-B4 

P-R6 

51 

B-N4 

K-N3 

61 

KxP 

RxB 

71 

K-B5 

P-R7 

52 

B-B3 

R-B7 

62 

P-B4 

R-Q5 

72 

K-B4 

P-R8=Q 

53 

B-N7 

R-Q7 

63 

P-B5 

R-QN5 

73 

K-Q3 

K-Q3 

54 

B-K4-f 

K-B3 

64 

K-Q3 

P-KR4 

74 

K-K3 

RxP 

55 

B-B3 

R-B7 

65 

P-B6 

K-K3 

75 

K-Q4 

R-N6 

56 

B-B6 

R-Q7 

66 

K-B3 

R-N8 

76 

K-B4 

Q-Q4 Mate 


Annotations by Professor Newborn 

(a) OSTRICH IV plays the first three moves from 
its book. The book was added to the program 
during the summer of 1979 by Ilan Vardi, a 
mathematics student at McGill and a strong 
chess player. The Caro-Kann was selected be- 
cause it was felt the other programs and players 
with rating in the 1400-1600 USCF level would 
be less familiar with this opening than with 
others. The third move, however, indicated 
there was a bug in the book! The usual move is 
FxP. 

(b) OSTRICH IV is programmed to attack with its 
Pawns. In particular, attacking Pawn-moves at 
the //r5/ level in the tree is given extra credit. 
Computers are somewhat slow to advance 
Pawns, and chasing opponents' pieces seems to 
be a good reason for advancing them. It's like 

a forced savings plan! Sometimes, however, the 
overall Pawn structure is weakened and King 
safety is jeopardized as is the case here. 

(c) Here OSTRICH IV carried out an additional 
move iteration. This is one of the advantages of 
an iteratively deepening search: in a position 
where the computer has only a few moves it can 
usually search deeper than otherwise. These are 
positions in which the computer is normally in 
trouble (in check, for example), and the extra 
level of search is often helpful. In the move 


Analysis of Computer Printout 

The OSTRICH IV program continually 
prints out information on every position 
evaluation. Here, it describes move 
evaluations for the fourth move: 

Q/Q4-KB4 0-511 
Q/Q4-QR4 P/Q4-Q5 0 -565 
Q/Q4-Q2 B/QB1-KB4 P/QN2-QN4 0 -549 
Q/Q4-QR4 P/KR2-KR4 N/KN1-KB3 P/QR-QR4 0 
-551 184 

4 DP 4 7 PO 3 T 15225 SGN 1369 N 4562 R O A 12 
TIME 184 / 576/ 144 


evaluation, the King preferred R 1 to B 1 because, 
until the endgame, the King is encouraged to 
stay as far away from the middle of the board as 
possible. (This algorithm has since been modi- 
fied: now all black squares have equal 
weighting.) 

(d) OSTRICH IV ’s best move turning the game 
around. White cannot play K x B because 
Black then wins the Queen with 24. . .N — N + . 

(e) The Pawn attacking algorithm. This is a classic 
OSTRICH move in the sense of Turing. OS- 
TRICH sees 28 N-QB3 P-KN4 and although it 
examined 29 P-KN3, it fails to see that White 
wins the Black Bishop for a Pawn. This move 29 
P-KN3 is “too quiet. “ Any move other than 
27. . .P-QN4 will lose the Bishop at the fourth 
play and OSTRICH sees this. OSTRICH is now 
in trouble. 

(0 OSTRICH feels it is down one Pawn in material 
and behind 2 1 73 points in position. This is 
mainly due to ( 1 ) White's passed Queen's 
Bishop’s Pawn and (2) Black's isolated Rook 
Pawn. 

(g) Eventually OSTRICH IV will realize it must 
push the King Rook’s Pawn and bring its own 
King into action. The algorithm used to keep the 
King on the side of the board early in the game 
has been reversed now that material has dropped 
to a low enough level. 


( 1 ) Four iterations were carried out at increasing 
depths. On the first one, Q-KB4 was found best; 
on the second, Q-QR4; on the third, Q-Q2; and 
on the fourth, Q-QR4. 

(2) OSTRICH IV assigns the position a score of 0, 
—55 1 and indicates the move took 1 84 seconds 
of computing time. The 0 indicates there is no 
material difference on the board; the —55 1 indi 
cates OSTRICH is 55 1 points behind in position. 

(3) The move number is 4. 
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(4) 

( 5 ) 

DP: Search depth on final iteration ranged be- 
tween 4 and 7 plies. 

PO: The move Q-QR4 was 3rd on the ply 1 
moves list. 

The evaluation for the fourth move differs dramatically 
from the 75th move: 

(6) 

T: 15225 terminal nodes were scored. 

P/QR2-QR4 15 3070 

(7) 

SGN: (ignore) 

P/QR2-QR4 K/Q4-QB4 15 2653 

(8) 

N: 4562 nonterminal nodes were scored. 

R/QN4-QN6 K/Q4-QB4 Q/KR8-Q4 32760 -4 

(9) 

R: The material score assigned to the root of the 
tree from previous iteration. 

R/QN4-QN6 K/Q4-QB4 Q/KR8-Q4 32760 -4 
R/QN4-QN6 K/Q4-QB4 Q/KR8-Q4 32760 -4 

(10) 

A: 12 moves were searched at ply 1 on the last 
iteration. There were more on the board but OS- 
TRICH IV was satisfied with its score and it had 
already taken 4/3 of its AVEMT. (Average 
Move Time). 

R/QN4-QN6 K/Q4-QB4 Q/KRB-Q4 32760 -4 28 
75 DP 6 9 PO 1 T 2082 SGN 30 N 45 R 
32760 A 43 TIME 10674 / 10800/ 144 

(ID 

TIMES (in seconds): 184/576/144 indicates the 
average move time ((a AVEMT= 144), a total 
of 144x3=576 allotted time consumed thus far 
and a total of 1 84 real seconds consumed thus 
far. The program uses the fact that it is 
ahead of schedule to search longer, and thus 
possibly deeper, on succeeding moves. 

Here, the computer indicates that it is 
15 points ahead in material difference, 
and 2653 points ahead on position, de- 
pending on how White will move. The 
arbitrary high value of 32760 is as- 
signed to indicate a mate. Here, OS- 
TRICH sees a mate on its 76th move. 


Gompushvili 


(The following story by Ephraim 
Kishon appeared in the Jerusalem Post 
Nov. 24, 1978, and was an English 
translation from the Hebrew newspaper 
“Maariv”. Ephraim Kishon is consi- 
dered to be Israel’s leading humorist 
and is a well-known satirical writer, 
with 30 books and plays to his credit. 
For the past 25 years, Ephraim has been 
writing a daily satirical column in 
Israel’s daily “Maariv”. The reactions 
of Ephraim to a chess computer ap- 
peared in one of those columns and are 
reprinted here with permission of the 
author). 

My Uncle Egon arrived from America 
bearing presents. I peeled the paper off 
mine and it turned out to be a flat box 
the size of a paperback, embellished 
with 16 shiny push-buttons. 

“Something to keep you from get- 
ting bored,” said Uncle Egon grinning. 
“A chess-playing computer.” 

My youthful love for the game re- 
vived on sight. Every decent satirist 
falls in love with chess at least once in 
his life, the way politicians go for 
poker. Some time in the 1940’s I even 
wrote a remarkably fat chess hand- 
book, and was well on the way to 
becoming an addict when Adolf inter- 
vened and drew my attention to some 
other aspects of black and white. 


To be brief, I sent Uncle Egon off 
and since then I’ve been taken up with 
my whizzbox 36 hours a day. We 
generally start playing in the morning 
as I shave, and finish a couple of 
minutes after I go to bed with the box in 
my arms. Sex? Possibly. All I know is 
that I’m deeply attached to my pretty 
playmate with the darling buttons. 

And he’s not merely pretty, he’s 
smart as well. He gives a little tweet 
after every move like a Kolbotek 
chicken - one tweet if I’ve made the 
right move according to his lights, two 
if I’ve missed. His own answer appears 
in red on a small built-in screen. 

An American Djindjihashvili of 10 x 
20. He doesn’t play well - he plays 
superbly. He’s got character too and is 
a good loser. Sometimes when he 
realizes I’m about to beat him he gives 
me a sad blink on his screen; “Game’s 
up.” When he sees he is winning, 
though, he gets an insolent look in his 
eye and all but gives me a Bronx cheer. 

He’s American, as I said. 

And when the going gets rough he 
asks for time out, just like a human 
being. I wonder when he’ll start talking 
Georgian. 

My wife thinks I’m crackers. She’s 
Just Jealous, of course. All she knows 
about chess is yoga and yoghurt. 


What makes a match with 
“Gompushvili” such a pleasure is that 
you can discreetly change his mental 
ratio in the middle of a game. He 
operates on various levels. At one level 
he only thinks a second and plays like a 
dummy. Give him more time and he 
ponders his move for a full hour and is 
positively murderous. I generally put 
him on three minutes. Why tire him 
out? 

If he gets cheeky and tries to play me 
some of the mean tricks they fed him in 
America I reduce him in rank like 
Dreyfus and checkmate the little idiot 
with a tiny smile on my lips. 

It’s a very humane sort of arrange- 
ment. Pity it’s not in general use. Think 
what a boost it would have given 
Korchnoi if he could have got up in the 
middle of that final match and twirled a 
button on Karpov’s coat, turning the 
champ into a fumbling tyro with a flick 
of the wrist. 

And on top of it all I can retrace my 
steps and correct a false move with the 
help of a special button, whereas he, 
my “Vili”, cannot. Why? Because 
Man is still superior to Machine. 

Hence I always win. Lately I’ve got 
into the habit of talking to “Vili” as we 
play: “Nu?” I sneer at him. “What’ll 
you do now, you silly little toy?” 
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Nothing hurts his feelings as much as 
to be called a toy, but I’m not afraid of 
anyone 10 x 20. 

“Mate in three, what?’’ I snarl. “So 
that’s your little game, eh? Not my king 
you won’t!’’ 

And I take him down a few minutes 
and God save the king. Great fun it is, 
playing like that, though not everyone 
shares my opinion. My wife, for in- 
stance, gave rne notice last week that 
I’d have to choose betwen her and “that 
dumb computer.’’ A proper ultimatum 
it was: she’d leave me, she said, and go 
home to her daddy. 

But I won’t budge. I have watched 
the launching of the first rocket to the 
moon, I live in peace with colour TV, 
I’ve nearly grasped the principle of the 
zipper, and somehow I even understand 
how a computer works, more or less, 
since it’s based on mathematical rules. 
But “Vili’s’’ based on rooks. “Vili’’ 
can give you mate, mate! 

The mind boggles. 

I mean, how the blazes can a flat box ^ 
know that if its knight moves to the 
center, its queen will have to retreat, 
and that will expose its king to my 
bishop three moves hence, and then it 
won’t be able to castle? 

I’m just asking: how do they feed a 
computer with such data? How? Do 
they tell it in the factory: “Listen ‘Vili,’ 
don’t make any rash moves with your 


Prime Mover 

. . . A device that can be controlled by a 
computer to pick up and move chess 
pieces was shown by Gallaher Re- 
search company at the NCC show in 
New York in June. The mechanism 
can, at the option of the user, be con- 
nected to a computer, and, with proper 
interfacing, make responsive moves in 
a chess game in compliance with deci- 
sions from a computer chess program. 
The “3-axis robot manipulator’’ (see 
diagram) is sold by the company with- 
out a chess^ program. Specifications of 
this 3-axis “chess mover’’ include: 18" 
X-axis travel; 18" Z-axis travel; 6" Y- 
axis travel; 10 in/sec transverse speed; 
no close-in speed; solenoid end effec- 
tor; 1" grasp; ball-bearing carriages; 8 
oz. pay load (maximum) and 1 mm. 
accuracy. At the show, Dan Peterson, 
of Cincinatti, associated with Gallaher 


knight before you’ve got your king 
safe.’’ and ‘Vili’ says: “Leave it to me, 
boss, I wasn’t made yesterday?’’ 

It’s enough to give a knight mares. 
Every morning when I shave I get an 
itch to put a screwdriver to “Vili’’ and 
see what he’s got inside. But I know — 
or rather. I’m afraid — that all I’ll find 
is a thin square plate full of dots and 
dashes. A sort of plastic matza. (A 
perforated ceremonial cracker). 

AND THEN last Monday good for- 
tune placed me on a Jumbo right next to 
a middle-aged gentleman, who intro- 
duced himself during a magazine-swap 
as an electronics expert. I produced 
“Vili,’’ who’s always with me, and 
swooped upon my neighbour. 

“Please explain how it works or I’ll 
never sleep again.” 

The expert turned “Vili” over in his 
hands. 

“It’s quite simple,” he said. ‘‘The 
computer translates every chess con- 
cept into a binary decimal fraction 
according to a logical diagram scripted 
into a basic transistor circuit which 
automatically sends impulses to the 
register’s diodes.” 

I’ve always been for the manual 
system myself 

I accordingly twisted his arm a bit 
and said grimly: 

“Leave the propaganda. Engineer! Me, 

I want the truth: how for the love of 


Mike can a matzxi know the Sicilian 
defense?” 

The engineer said nothing and all the 
air went out of him with a hiss. 

“I haven’t a clue,” he whispered at 
last. “I think nobody really 
understands it. Maybe the Japanese. 

“Still,” 1 prodded, “still, how do 
you explain a chess computer?” 

“A miracle, sir, a plain miracle.” 

We knelt and prayed together. We 
were up aloft, don’t forget, which is 
close. Personally 1 felt a lot better 
afterwards: a mystical experience I can 
take. A miracle makes sense. Only stop 
selling me bobhe nieises (fairy tales) 
about registers, impulses, hey diddle 
diodes. I’m not a baby please. 

So, ‘‘Vili’s” a miracle. Just like that 
business with the Maccabees when the 
oil lasted through a week-long 
embargo. My ‘‘Vili” is only a miracle, 
and his rooks can go sit on a tree. 

Ever since that explanation in the sky 
I’ve stopped investigating. They didn’t 
take Bobby Fischer apart to see what 
was inside either. Now 1 think I’ll buy 
me a second chess computer and realize 
an old dream of mine: let the two play 
against each other, and then I’ll be free 
at last to go and see my wife and chil- 
dren at her daddy’s. 

Translated by Miriam Arad. By 
arrangement with 


3-AXIS MANIPULATOR 
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Research, described the chess manipu- 
lator and ran a video tape showing the 
device in action. The kit, he explained, 
includes controls and interfaces elec- 
tronics and can be connected to any 
computer, large or small, through TTL 
lines. The power supply operates from 
a 1 17 VAC, 60 Hz input. The instruc- 
tion manual contains flowcharts and all 
application information. But a chess 
program for the “manipulator” is not 
available, as the company feels this is 
the concern of the individual chess 
programmer. Dan’s final comment in- 
dicated that the manipulator kit could 
be easily modified to handle other 
game-piece dimensions (backgammon, 
checkers, etc.) Further information on 
this robotic arm can be obtained from 
Gallaher Research Inc., PO Box 
10767, Salem Station, Winston-Salem, 
NC 27108. 



home sensors 


SIDE VIEW 


Complexity of Games 


. . .A previous issue of PERSONAL 
COMPUTING mentioned 10*^0 as 
being the huge number of possible 
“positions” in chess and 10^^* as the 
colossal number of possible “posi- 
tions” in GO. A letter from Gordon D. 
Kirchhevel, of 625 W. Deming Place, 
Chicago, disagrees with those num- 
bers. “The possible positions in GO is 
not he writes, “but 

because there are 361 points on a GO 
board with three possibilities for each 
point (black stone, white stone, no 
stone). The number of possible posi- 
tions in chess is less than 2.273 x 10^^, 
calculated as follows: 12^.11.10^.9. 
8*.7'*®.6'^.4^.3.2. Take a chessboard 
and go over it one square at a time, 
considering how many of the pieces can 
actually ever occupy that square, and 
you will see that this is so. And because 
there is a limited quantity of each type 
of piece (for example, only eight 
pawns), then the number of possible 
positions is even smaller than 
2.273x10^^. Because of double sym- 
metry of the boards, calculations for 
both GO and chess include many 
‘quadruplets’. For example, a certain 
configuration on the GO board can be 
rotated 90°, 180° and 270° generating 
four orientations with the same con- 
figuration. Roughly, then, three- 
fourths of the possible positions are 


quadruplets. So, for all practical pur- 
poses there are only about 4.352 x 
10*^^ truly different configurations 
possible on the GO board. ” 

Bruce Wilcox of the University of 
Michigan, co-author of the game-play- 
ing Reitman- Wilcox GO program, 
agrees with Kirchhevel: “The trouble is 
not with the statistics, but with the mis- 
labeling,” says Wilcox. “The number 
10*^^ refers not to positions but to 
games or ‘paths down the move tree’. 
Gordon is correct in his calculation of 
3^^L All standard estimates are really 
over-estimates. They do not take into 
account symmetry or position legality. 
My own over-estimate of chess posi- 
tions is 64 squares with 13 types of 
occupancy or 13^'^. Game estimates are 
always larger than position estimates 
because many ways lead to the same 
result. A game estimate is reasonable 
when alluding to whole-tree searching 
programs, to show the magnitude of the 
task. For comparing the ‘human’ com- 
plexity, A1 Zobrist, in his thesis, used 
‘reasonable’ games; that is, games in 
which only good moves are made (but 
which few of us follow). For checkers, 
then, the over-estimate is 3 reasonable 
moves 20 times a game, or 3^®; for 
chess it is 5^® (from DeGroot) and for 
GO, Zobrist claims 10^®°. These esti- 
mates ignore obvious forcing moves 


which hardly count as ‘free will’ and 
add nothing to the complexity if you see 
them. The basis for ‘position estimates’ 
is always the number of choices for 
occupancy per square to the number of 
squares power (minus illegalities and 
symmetrical placement). The basis for 
‘game estimates’ is the number of legal 
first moves, times the number of legal 
second moves, etc.” 

Thomas Throop, author of Computer 
Bridge in PERSONAL COMPUTING, 
suggests that differences between 
“games” and “positions” are similar 
to traveling experiences. “One person 
driving from New York to Chicago and 
another driving from New York to 
Miami,” observes Tom, “arrive at 
their separate destinations according to 
their respective routes and schedules. 
The sequence of ‘moves’ each made 
represents the concept of ‘games’. 
Their ‘moves’ involve such things as 
the specific roads followed, gas line 
stops, accidents encountered and the 
speed of driving. The destinations 
reached correspond to ‘positions’ in 
games, which can be achieved by many 
different move sequences. These dif- 
ferent move sequences, or ‘game pos- 
sibilities’ are, then, a better representa- 
tion of difficulty than are ‘position pos- 
sibilities’. Thus, A1 Zobrist is on the 
right track. However, the greater length 
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of a game does not make it more com- 
plex. The real difficulty of the game 
involves the average number of move 
possibilities (total moves or just rea- 
sonable-looking moves, as you wish) 
and the number of moves a player will 
plan ahead (which is not usually to the 
end of the game). A given skill level 
will require planning ahead a different 
number of moves for different games. 
What the number of moves are for dif- 
ferent games is an interesting question. 
However, to play expert chess (by 
some objective criterion), for example, 
requires each player to plan ahead an 
average of 8 moves while considering 
seriously only ten choices (Zobrist’s 
number) at each move. Then, the 
meaningful ‘measure of complexity’ at 
the expert level is, for chess, 10^^.” 
Prof. I.J. Good, of Virginia Poly- 


technic Institute and State University at 
Blacksburg, VA discussed this subject 
in his article “A Five-Year Plan For 
Automatic Chess” in MACHINE IN- 
TELLIGENCE II (edited by Dale and 
Michie, published in 1968 by Oliver 
and Boyd). “Consider the number of 
possible games of chess,” wrote Prof. 
Good. “If 50 moves are played on each 
side without any captures or pawn 
moves, then in some sets of rules, the 
game is drawn, whereas, in other sets, 
the draw must be claimed. If the rule is 
taken as mandatory, then no game can 
last more than 6000 moves on each 
side. Also, in any position, even if all 
the pawns have been promoted to 
Queenhood, the number of possible 
moves cannot exceed 321. Therefore, 
the number of possible games is less 
than If we 


At Wit’s End 

. . .A letter from Bruce W. Cheney, 
1606 Eastus St., Dallas, TX 75208, 
raises an amusing point. “After reading 
Morris Miller’s review of David Levy’s 
three chess books in the June issue,” 
writes Bruce, “my faith in the credibili- 
ty of anything Morris may have to say 
has been destroyed. Not only has he 
neglected to do his research, but I sus- 
pect that his sense of humor will also be 
found deficient. In his review he re- 
ferred to a statement made in a particu- 
lar issue of Scientific American which 
claimed that a computer had, in effect, 
‘solved’ chess openings with the move 
1 . P-KR4. Morris’s comment was ‘One 
need not be a master or even a strong 
player to realize that Scientific Ameri- 
can has been hoaxed or the computer 
improperly programmed.’ 

“Indeed, one need only be of mini- 
mal mental stature and marginally 
aware of the world around oneself to 
realize that the APRIL issue of any 
western magazine is liable to contain 
humorous and fantastic articles and 
statements. Martin Gardner in his April 
1975 Scientific American column on 
mathematical games gave us an even 
better clue by naming the computer in 
question ‘MacHic’ (sic), not to mention 
the report of an offer to Bobby Fischer 
for $25 million dollars to play the 
machine. The five other subjects of the 
article included a very amusing sketch 
of Leonardo Da Vinci inventing the 


flush toilet. I suggest you replace Mr. 
Miller with someone of a higher cali- 
ber, at least a 45. Get that one, Morris? 
No? Well, I have this bridge I’d like to 
show you. . .” 

Morris’ reply to his accuser: 

“Upon rereading Levy’s ‘Computer 
Chess’, I agree with Bruce Cheney that 
my sense of seriousness was uppermost 
and my sense of humor dormant when I 
read the last part of the book. The inter- 
nal language Levy used should have 
warned me he was indulging in dead- 
pan humor. All I can say is that when 
reading a book for review, one’s nor- 
mal sense of the ridiculous undergoes a 
sea change. But I am in good company. 
If you look at Mark Twain’s ‘Roughing 
It’ he recounts an instance when as a 
newspaper reporter he perpetrated a 
gorgeous hoax in print which was 
picked up and widely reprinted in all 
seriousness. Western humor, you see, 
can take in westerners as well as eas- 
terners.” 

TI joins the chess club 

. . .At NCC ’79, David Levy announc- 
ed that working with the Texas Instru- 
ments company he had written for them 
a new chess program. Some of the in- 
teresting features in the TI unit, not yet 
available in other devices are, accord- 
ing to Levy, the ability of TI to play 
simultaneous chess. The unit will be 
able to play as many as 9 different play- 
ers at one time. Also, the new program. 


restrict our attention to reasonable 
games we get a much lower estimate. 

“Consider, also, the number of pos- 
sible chess positions. In earlier works, 
I have already calculated that the num- 
ber of positions, in which no pawn has 
been promoted and there are no 
doubled pawns, is less than 2x10^^. 
The number of positions in which no 
capture has occurred is about 10^^. Al- 
lowing for all possibilities the number 
is less than 2x10^®. (A master chess 
player would be happy if he knew what 
the best move was in 99.9% of the 
positions with nearly level material, 
weighted with their probabilities of oc- 
curring, that would occur in master 
chess, without blunders. And the num- 
ber of such positions may be less than 
10^"^, judging by some other calcula- 
tions).” 


according to Levy, has three levels of 
play; “good” for good players; “nor- 
mal” for Class C or lower; and a new 
“worse” level. This latter level is de- 
signed to give the player confidence in 
his battle against the computer. No 
matter how poorly the player does, he 
cannot lose. In fact if he should blunder 
into a position where the computer will 
be able to mate him at the next move, 
the program simply resigns, allowing 
the human to win and maintain his self- 
esteem. “Just watch for it,” exclaims 
David Levy who is very enthusiastic 
about his new TI program. 

On sacrificing 

...“Since Morris Miller mentions the 
famous positional sacrifice by CHAOS 
in the first World Computer Chess 
Championship,” writes Ronald Wil- 
cox, of 400 Second Ave., New York, 
“I would like to add a few notes. 
Another example of a sound positional 
piece sacrifice that I am aware of is the 
one made by Chess 4.7 in the first game 
of the match with David Levy. Both 
examples involved the sacrifice for 1 
pawn. Actually the Knight for 2 pawns 
positional sacrifice is not that rare in 
Computer Chess. In round 1 of the third 
U.S. Computer Chess Championship 
(1972) SCHACH exchanged a Knight 
for 2 center pawns against TECH. The 
move was clearly an unsound position- 
al sacrifice. In his comments on the 
sacrifice by SCHACH, Monroe New- 
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bom suggests that this is not an unusual 
exchange for a computer program and 
is possibly due to the positional value 
obtained by removing 2 of the oppo- 
nent’s center pawns. The exchange re- 
flects a weakness in the evaluation 
function. This is one reason why most 
programs limit the weighting of posi- 
tional factors in the evaluation function 
so that they do not exceed the value of a 
pawn. A piece ‘sacrifice’ by a comput- 
er may be motivated by a variety of 
factors. It may represent a horizon ef- 
fect, an improperly tuned evaluation 
function, a deep winning combination, 
or, and probably least likely, a true 
positional sacrifice. Since a print-out of 
the main continuations found during 
the search is not usually available, the 
proper understanding of the move re- 
quires knowledge of the program logic 
and the search parameters. Judging the 
move according to the actual follow-up 
of moves during the game can be quite 
misleading.” 

Morris Miller offers some comments 
concerning this opinion of positional 
sacrifice: “Positional sacrifices give 
some insight into how a program 
works. 

“The usual positional sacrifices I 
have seen in the course of some com- 
puter games I would say are sound 
ones. I suppose there have been some 
unsound ones also. This suggests that 
deriving evaluation function is difficult 
and complex. Sacrificing a piece for 
two pawns, or some such combination, 
is difficult to judge. In the future I will 
have to try to determine if the horizon 
effect enters into a program’s play, 
when annotating a game, if I can. My 
annotations on computer chess are 
meant to be useful. Hopefully, the 
comments might help programmers 
improve the performance of their pro- 
grams by applying an objective (human 
oriented) rationale. While the horizon 
effect enters into consideration, the 
problem solving of the program is done 
and judged by the human level of per- 
formance, which I believe is the ulti- 
mate yardstick. Nevertheless, it is im- 
portant to be aware of factors such as 
horizon effect which play a role, since 
it is only in that way that programs can 
be improved. The limitation isn’t criti- 
cal, but it helps when charting a proper 
course on the chessboard.” 


BORIS Visits the Winery 

The Chafitz product, BORIS, (not the 
new version) participated in the last 
Paul Masson Tournament in California 
and chalked up a formidable record: 3 
games won, 1 tied and only I lost to 
gain a high position in the Class B 
rankings there. 

New Chess Machine 

Master Distributors has introduced a 
new pocket-sized chess game called 
CHESS MASTER. The company, a 
division of Promedic, Mfg., Inc., 
describes its product as being “an 
exciting chess game programmed to 
present a wide range of selective pro- 


blems that will challenge and teach any 
individual the finer points of chess.” 
The unit is available from Master Dis- 
tributors at a current price of $49.50. 
More information can be obtained by 
writing to the company at The Solar 
Building, 1000 16th St., NW, Wash- 
ington, DC 20036. “Chess is one of the 
most pleasurable ways of exercising a 
person’s thinking ability and this 
convenient new unit will give you end- 
less hours of challenging enjoyment,” 
proclaims the company. (The company 
could have added that computer-as- 
sisted chess lurks on the immediate hor- 
izon. Man and his computer opposite 
an antagonist who also is consulting a 
computer is an exciting concept.) 



MASTERCHESS is a pocket-sized device that contains 1000 challenging problems (plus cor- 
rect solutions.) 
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OF OTHER SORTS 



Intelligent Computer games welcomed by this department. Address all corre- 
spondence to COMPUTER GAMES DEPARTMENT, Personal Computing.) 


TheGOMOKU Tournament 


Of all the “intelligent” games being 
played on the computer today, chess is 
clearly the most popular. In second 
place, and climbing steadily is the 
game of GOMOKU. The most popular 
North American GOMOKU tourna- 
ment is currently being run in Canada 
by Professor Shein Wang of Guelph 
University’s Institute of Computer 
Science. The tournament has been 
sizzling since 1975 and it grows more 
popular every year. The outstanding 
attraction to GOMOKU is the ease with 
which it can be programmed, using any 
kind of computer and any language. It 
is a non-trivial, simply stated game for 
which a guaranteed winning strategy 
has not been found. Programs in 
GOMOKU may, like chess, profitably 
use book moves, look ahead and pat- 
tern recognition. In terms of complex- 
ity, however, GOMOKU is considered 
to be far below chess, but above 
checkers. 

“GOMOKU is basically a game of 
Tic-Tac-Toe,” explains Prof Wang. 
“It is played on a 19 x 19 board similar 
to the GO board. Object of the game is 
simply to place five men in a row: verti- 
cally, horizontally or diagonally. First 
player to get five-in-a-row wins. 

“GOMOKU’s history goes back 
more than 2000 years. Currently it is 
very popular in China and Japan. Chil- 
dren there play it fervently. They use 
either a paper and pencil and draw x’s 
and o’s; or they may use an official GO 
board with black and white stones. As 
in the game of GO, black stones always 
move first. Usually a player’s first 
move is around the center of the board, 
perferably at the K-0 position. Logic 
for this is that a stone placed near the 
center can be developed in all direc- 
tions; but if it is positioned near the 
edge it has fewer paths to follow. The 
white-stone player is considered the 
‘defender’ because he is a move be- 
hind. Strategy is aimed at blocking the 
opponent’s pattern for a few moves. It 
is dangerous for defending white to stay 
away from the black stones. If he puts 


his move at a distance from the other 
side, black can concentrate on the area 
where he already is ahead and produce 
a two-man advantage which usually 
leads to a quick win. 

“The attacking side always has the 
advantage because he possesses the ini- 
tiative and has a better chance to set the 
stage for a winning game. 

“Computer GOMOKU programs 
have been written in PL/ 1 , FORTRAN, 
Assembly, BASIC, ALGOL and APL. 
Some programs have been run on 
microcomputers. The micro programs 
rely heavily on good heuristics to lead 
them. However, their inability to look 
ahead very far puts them at a severe 
disadvantage when they face an oppos- 
ing program that can look ahead ten 
moves or more. A program that placed 
in the 1977 tournament, by the way, 
was run on a Microdata 8080 and did 
quite well, beating out some big com- 
puters. But programs improve with 
age, and micro programs probably face 
some tough challenges to keep up with 
the others. But, as the size of memory 
chips go up, the micro programs will 
become more competitive. In fact, I 
hope to put my own program on a micro 


one of these days to see how it will do. 

“Our current North American 
GOMOKU champion is a PL/1 pro- 
gram written by Michael Compton of 
Ottawa, Ontario. He has been beaten 
for the world title by a European pro- 
gram but I personally don’t think the 
European program is that good. You 
see, the opening is very important but 
hard to program and Michael lost be- 
cause he ran into a few wicked opening 
combinations which were not familiar 
to his program.” 

Writing in the SIGART Newsletter 
of April 1977, Lawrence J. Mazlack, 
also of the University of Guelph, de- 
scribed the 1976 second computer 
GOMOKU tournament. “Eleven pro- 
grams competed (up from four last 
year),” he wrote. “And the programs 
all played at a considerably higher level 
than last year. The struggle for the 
championship finally worked down to a 
confrontation between “PLUNC” 
(written by Ed Johnson and A. Coston, 
both of Chapel Hill, NC) and “AR- 
THUR” (written by M. Compton of 
Ottawa, Ontario). T^e game and final 
board position of this encounter 
follows: 
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Black: Johnson & Coston (moves first) 
White: M. Compton 

“The moves of the game were: 1. 
L-1 1; 2. M-1 1;3. M-10;4. N-9;5. L-9; 
6. N-10;7. L-12;8. L-8; 9. N-11; 10. 
O-I2;ll.L-13;l2.L-10;13.L-15;14. 
L-14; 15. M-9; 16. 0-10; 17. 0-13; 18. 
M-8; 19. K-8; 20. J-7; 2 1 . L-7; 22. K-9; 
23. J-8; 24. N-6; 25. M-7; 26. N-7; 27. 
N-8; 28. P-1 1 ; 29. Q-12; 30. Q-10; 3 1 . 
N-13; 32. R-9; 33. S-8; 34. P-13; 35. 
P-9; 36. 0-6; 37. J-9; 38. P-10; 39. 
R-10; 40. P-5; 41. Q-4; 42. M-6; 43. 
M-13; 44. K-13; 45. N-14; 46. P-12; 
47. P-14; 48. K-1 1; 49. K-10; 50. M- 
12;51. N-15“ 


Jerry Crouch of the University of 
Rhode Island’s Electrical Engineering 
Department is an active participant in 
the GOMOKU tournament. His fol- 
lowing comments on GOMOKU and 
the tournament itself reveals the grow- 
ing interest in that activity. 

“If you have read recent newsletters 
on GOMOKU (issued by Shein Wang) 
you may have noticed a lot of changes 
in tournament rules. The original 
GOMOKU tournament was a round- 
robin in which everybody played 
everybody twice. But because moves in 
tournament games are relayed orally by 
long-distance telephone, the round- 
robin format was quite expensive. My 
own telephone expenses in 1977 were 
$170. Prof. Wang is currently trying to 
set up a more streamlined system that 
will be fair to everyone. 

“My original program played on a 
16 X 16 board because of CRT limita- 
tions. The program was written in PL/ 
M, a language similar to PL/1 that was 
developed by Intel for the 8080 and 
8008 microprocessors. The way the 
program works is quite straightfor- 
ward. Each space on the board belongs 
to a number of groups of five adjacent 
spaces. A space near the center of the 
board belongs to 20 of these groups (5 
horizontal, 5 vertical, 5 right diagonal 
and 5 left diagonal as shown in Fig. 1 ). 

“If a group contains both white and 
black stones it cannot be a site of a win 
or loss and is of no interest to either 
player. If a group contains only black 
stones (let black be the computer) then 
adding a black stone to that group 
moves black closer to a win. If a group 


Commentary by Lawrence Mazlack 

“1) ARTHUR’S L-8 at Move 8 was a mis- 
take and would have led to a quick 
defeat if PLUNC had not turned 
defensive at Move 15. 

2) A better sequence from Move 8 
was probably 8. L-10; 9. N-11; 
10. 0-12; 11. K-9; 12. M-9; 13. 
N-8. 

3) A better black sequence at Move 
15 was probably 15. K-14 ... 17. 
J-13. . . 19. K-13. . .21.L-12. 

4) At Move 26 white was trying for 
the win: 26. N-7 ... 28. P-1 1 .. . 
30. Q-10. . .32. P-10. . .34. P-9. 
Unfortunately this sequence does 


not win as a block at N- 13 forms a 
three. There was a larger true win- 
ning sequence which ARTHUR 
overlooked of 26. N-8 ... 28. P-8 . 

. . 30. P-11 . . . 32. 0-9 .. . 34. 
P-10. . .36. Q-9. 

5) After Move 37. J-9, ARTHUR has 
no defense, but J-9 was not the best 
move here. A better black se- 
quence was probably 37. M- 12 . . . 
39. K-12 . . .41. H-10. 

6) ARTHUR resigned after Move 5 1 
because it was forced to reply to 
the four with N-12; then 0-15 
would give its opponent a four and 
three leading to an unblockable 
win for PLUNC.’’ 


contains only white stones, then adding 
a black stone eliminates that group as a 
winning site for white and, consequent- 
ly, diminishes white’s chance of win- 
ning. Moving a black stone into an 
empty group also eliminates that group 
as a winning site for white and lays the 
groundwork for future expansion by 
black. 

“What my.program does is count the 
number of each type of groups that each 
cell belongs to (groups with no stones, 
groups with one black stone, groups 
with one white stone, etc.). My evalua- 
tion consists of multiplying the number 
of each group type by a weighting fac- 


tor (selected by the programmer), 
summing these products and then set- 
ting the score of the cell to that value. 
After doing this for the entire board, the 
program then selects an empty cell with 
the highest score and moves there. 

“In the example shown in Figure 2, 
the empty cell marked ‘X’ is part of 
one empty horizontal group; one empty 
vertical group; five empty right- 
diagonal groups; one empty left- 
diagonal group; two groups with 1 
black stone; three groups with 2 black 
stones; one group with 1 white stone; 
one group with 2 white stone^, and two 
groups with 3 white stones. I use the 


The Final Standings after the 1976 second Gomoku Tournament were; 


Finish 

Program 

Programmers 

Computer 

1 . 

PLUNC 

E. Johnson 
A. Coston 
Chapel Hill, NC 

PDP 11/45 

2. 

ARTHUR 

M. Compton 
Montreal, Quebec 

IBM 370/158 

3. 

GOMOKU 

D. Walden 
Skokie, IL 

Xerox 530 

4. 

SHIFTY 

J. Day 

Cupertino, CA 

IBM 370/155 

4. 

PHANTOM 

T. Heaven 
London, Ontario 

PDP 10 

6. 

WINR 

M. Ouye 
Acamp, CA 

Microdata 

1800 

7. 

FIVE-IN-A- 

ROW 

H. Baird 
Princeton, NJ 

PDP 8 

7. 

GOMOKU 

H. Saal 
Palo Alto, CA 

IBM 370/158 

9. 

SHEIN 

S. Wang 
Guelph, Ontario 

IBM 370/155 

10. 

DEMENTIA 

P. Fleischer 
Guelph, Ontario 

IBM 370/155 

11. 

FRED 

J. Sturdy 
Toronto, Ontario 

IBM 370/155 
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arbitrary weighting factor shown in the 
value table of Figure 3. 

Then the score of cell ‘X’ (multiply- 
ing the above ‘usable’ groups by 
weighting factor) is: 

8 X 1 (empty) 

+ 2x2 (1 black stone) 

+ 3x10 (2 black stones) 

+ 1x2 (1 white stone) 

+ 1 X 10 (2 white stones) 

+ 2x4 (3 white stones) 
“Clearly the weight for a group with 
4 black stones should be very large be- 
cause that move is an instant win. The 
weight for 4 white stones should also be 
large but not quite as large as black’s 
value. Best values for other types of 
groups are not so obvious. 

“I never intended this program to 
work well. It was the third PL/M pro- 
gram I ever wrote and I wanted to see if 


my IMSAI would execute it at reason- 
able speeds. However, I was startled at 
the quality of play of such a simple 
program. My contest program for the 
tournament is based on the same tech- 
nique but includes another routine to 
recognize certain forced-win or forced- 
loss situations. The original program 
would also claim a win with more than 
5 stones in a row. That was changed by 
noting that a stone beyond the end of a 
group eliminates that group as a pos- 
sible winning site for that player. 

“The BASIC program shown here 
implements this same technique. It is 
written in very basic BASIC, and 
should run on most machines. It 
doesn’t include any fancy cursor- 
control or formatted output because 
those functions are machine dependent. 
Unfortunately this BASIC program 


runs slowly on my IMSAI; unlike the 
PL/M version which moves in about 
1 .5 seconds. It would be interesting to 
implement the BASIC program on a 
faster machine such as the Z-80 or the 
6502. Someone with saintly patience 
could even try to implement it in 
machine language. Right now my own 
PL/M program is frozen because I can't 
get access to a PL/M compiler. I hope 
to be able to eventually add look-ahead. 
I think it would be quite a nice feat to 
blow away all those folks running their 
programs on IBM heavy iron. ’’ 

(Note: Readers interested in writing a 
GOMOKU program and perhaps join- 
ing the continuing North American 
tournament are urged to write to Dr. 
Shein Wang; Department of Computer 
Science; University of Guelph; 
Guelph, Ontario, Canada.) 



(Horizontal) 



(Vertical) 



(Right Diagonal) 



(Left Diagonal) 


Figure 1 



Figure 2 


Value Table 
Weighting factors 

Weighting Factors 

Number of Stones 
in Group Containing 
Empty Cell “X” 

If Black 
Stone 

If White 
Stone 

0 

1 

1 

1 

2 

2 

2 

10 

10 

3 

50 

40 

4 

1000 

500 


Figure 3 
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10 

DIM B(100)»N(3).y( 

15 

GOSUB 800 


20 

FOR I = 1 TO 100 

30 

B(I> = 0 


40 

NEXT I 


50 

PRINT 'ENTER J 

L TO i 

60 

INPUT M 


70 

IF H = 0 THEN 

130 

80 

PRINT 'YOUR MOVE*' 

90 

INPUT RfC 


100 

T = (R-l)*10 

+ C 

no 

IF B(T) <> 0 

THEN 

120 

B(T) = 1 


130 

FOR I = 1 TO 

100 

140 

U(I) = 0 


150 

NEXT I 


160 

U<55) = 1 < 


165 

FOR R = 1 TO 

10 

170 

FOR C = 1 TO 

10 

180 

D=0 


190 

I = (R-l)tlO 

•f C 

200 

IF C<3 THEN 2 

(40 

205 

IF 08 THEN 240 

210 

D = 1 


220 

11 = 1 


230 

GOSUB 360 


240 

IF R<3 THEN 280 

245 

IF R>8 THEN 2 

80 

250 

D = D+1 


260 

11 = 10 


270 

GOSUB 360 


280 

IF D<2 THEN 330 

290 

11 = 11 


300 

GOSUB 360 


310 

12 = 9 


320 

GOSUB 360 


330 

NEXT C 


340 

NEXT R 


350 

GO TO 620 


360 

FOR J - 1 TO 

3 

370 

N(J) = 0 


380 

NEXT J 


390 

FOR J = -2 TO 

n 

400 

K =: B(I+J*I1) 

+ 1 

410 

N(K) = N(K) + 

1 

420 

NEXT J 



Variables: B 

Board. First 10 entries are row, second 10 
entries are second row, etc. 0 = Empty. 

1 = White (human) stone. 2 = Black (com- 
puter) stone. 

V 

Score of each board position. 

R, C 

Row and column for moves. 

11 

Increment for subsequent calls in a group. 
1 = Horizontal. 10 = Vertical. 9 = Right 
diagonal. 1 1 = Left diagonal. 

N(l) 

Number of empty stones in group. 

N(2) 

Number of w hite stones in group. 

NO) 

Number of black .stones in group. 

F 

Weighting factor for white group. 

(; 

Weighting factor for black groups. 

Note: This program considers 5 or more stones in a row to be a win. 


0 OTHERWISE*' 


Move is row, column. 

-Prevents illegal move. 

Clear scores. 

- Bias this score to force initial move near center of board. 


J Branch if this cell is not the center of an horizontal group. 

J Branch if this cell is not the center of a vertical group. 

\ If cell was center of horizontal and vertical groups then it is also 
■ / center of left and right diagonal groups. Otherwise branch around. 


430 IF N(2) = 0 
435 IF N<3) 0 

440 RETURN < 

450 IF N<2) < 5 


THEN 450 
THEN 450 


THEN 480 


460 PRINT -YOU WIN*' 

470 STOP 
480 IF N(3) <> 4 THEN 500 
490 = 1 

500 IF N(2) <> 0 THEN 530 
510 E = G(N(3)+1) 

520 GO TO 540 
530 E = F(N(2)fl) 

540 FOR J = -2 TO 2 
550 T = I + J*I1 
555 IF B(T) O 0 THEN 570 
560 U(T) = V(T) f E 
570 NEXT J 

580 RETURN 


~t]< — T his code executed for very group of 5 cells. 
Initialize stone count. 


Count stones. 

- If this group contains both black and white stones then forget it. 

If this group contains 5 white stones, computer has lost. 

— If we get here number of black stones = 0; or number of white stones 
= 0; or both . If there are 4 black stones and no white stones, 
computer will win on next move if white hasn’t already won. 

Set weighting factors for black or white group. 

Increment score of any empty cells. Cells with stones don’t score. 
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620 II = 1 
630 01 = 0(1) 

640 FOR J = 2 TO 100 
650 IF 01 > 0(J) THEN 600 
660 II ~ J 
670 01 = 0(J> 

680 NEXT J 

690 IF 01 >= 4 THEN 720 
700 PRINT •GAME IS DRAWN* 
710 STOP 
720 D(Il) = 2 


Pick largest score. 


If largest score is smaller than smallest weighting factor, then there 
are no groups without both black and white stones. 


730 R INT((I1 - D/IO) 
740 C = II - 10*(R~1) 

750 PRINT 'MY MOOE IS*?R 
760 IF B1 = 0 THEN 80 
770 PRINT ■! WIN4- 
780 STOP 
800 F(l) = 4 
810 F(2) = 12 
820 F(3) = 30 
830 F<4> = 90 
840 F<5) = 10000 
850 G(l) = 4 
860 G(2) := 12 
870 G(3) = 30 
880 G(4) = 100 
890 G(5) = 100000 
900 RETURN 
999 END 


f 1 


Make move. 


J If no win then loop. 


Set weighting factors. 


ATTENTION TRS-80 S 

Why sit in the corner in the dark 
and turned otf while your master 
is sitting by the light, turned on to 
this magazine? 

YOU need a magazine of your own for 
Education-Enlightenment-Enjoyment 
and for the personal satisfaction 
(you're a personal computer, aren't you?) 
of your very own possession. . A 
Subscription to CLOAD MAGAZINE! 

Turkey your master into sending a 
$36.00 check to the jive cats at CLOAD 
MAGAZINE. You will get 12 0-30 cassettes, 
one a month, each one filled with all kinds 
of juicy software-Games, Tutorials, Practical 
Programs and Impractical Trivia. All programs 
rated G for computers under 18 years old. 


Do It! Subscribe Now! 



MAGAZINE 


Box 1267 

Goleta, CA 93017 
(805) 964-2761 
MasterCharge / VISA 
welcome 



CLOAD 


MAGAZINE 


©1978 CLOAD MAGAZINE 


CIRCLE 22 
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“How to Become a Computer 
in One Easy Book” 


The Computer Book, by Fred Lee. 
Artech House, 610 Washington St., 
Dedham, MA 02026; 365 pp; $22. Vel- 
lum cover. 


There is a literary axiom which states 
that if you write a book where the read- 
er can hardly wait to turn the page to see 
what next is going to happen, then 
you’ve written a hit book. On that 
premise, then. The Computer Book 
should be an instant best seller. The 
readers of this book no sooner turn the 
front cover than they’re off and running 
— flipping pages like mad. The reason 
for the hectic activity, a highly unusual 
response in the world of literature, is 
that author Fred Lee transforms the 
reader into a human computer. On the 
very first page of the text, Fred per- 
forms his act of metamorphosis and 
starts the reader (now computer) off on 
a canter through every step of a simple 
program. 

In general, the trouble with text- 
books on computers is that the reader is 
led from an “easy first chapter’’ into a 
jungle of technical traps from which he 
has difficulty escaping. So, if anyone 
expects to read a computer book in an 
hour or so and become knowledgeable 
on that subject — he’d better forget it. 
He is better advised to stick to a mys- 
tery yam. There’s no such thing as an 
easy book on computers. (After all, 
you’re dealing with operations taking 
place at the speed of light.) However, 
The Computer Book comes closer to 
qualifying in that category than other 
books currently available. If the reader 
is willing to absorb Fred Lee’s easy-to- 
read text (not just skim over it), concen- 
trate on what his fingers are doing, and 
not be in too great a hurry to reach the 
last page, then this book is a fun place 
to visit. It’s expensive at $22, but well 
worth the price. 

Computer commands, operations 
and instructions are stored between the 
pages of The Computer Book (function- 
ing as registers) and a Program Counter 
(a scrap piece of paper used as a book- 
mark) steps through the routines of an 
elementary program. When this intro- 
ductory program is finished (about a 


half hour) the human computer winds 
up with muscle-cramped fingers and a 
spinning head; but he should now know 
how the computer actually functions. 
And, in the exercise, he learns what 
happens in response to such commands 
as READ, STORE, CLEAR, ADD, JUMP, 
WRITE, SHIFT and HALT. A typical 
instmction look like this: 

WRITE 

• Move bookmark to next location. 

• Write the number from Accumulator 
into space X on a piece of paper. 

• Put 0 into Accumulator (sheet of pa- 
per). 

• Go to bookmark. 

After the reader has gone through 
some of the text and has been instructed 
on what the computer is all about, Fred 
then sends him pff through another, 
more complicated program. This time 
the instructions become a little more 
technical, as: 

• Advance Program Counter (PC) to 
next location. 

• Clear Accumulator. 

• Go to PC. 

Finally, the reader runs the same pro- 
gram from the mnemonic codes in 
Machine Language, such as: 

•PC + 1 
•MEM-^MR 
•MR— ►IR 
•MR — ►MEM 
•PC ►AR 

In between his role as functioning 
like a computer the reader is expected 
to spend some time with the text itself 
where he encounters delightful expla- 
nations of electronic intricacies such as 
this one: 

“Consider a vacuum cleaner that has 
two hoses coming out of it. We stick a 
rubber ball into each of the two ends of 
the hose. Each ball is controlled by a 
tube from the other hose. If we cover up 
hose B with our hand, the air can’t get 
in and the vacuum must appear. The 
ball in C, therefore, collapses, air flows 
into C, and the pressure there goes to 
normal. The ball in B then inflates and 
blocks B . We can now remove our hand 
from the tube — but nothing changes. 


Hose B is blocked by the ball. Now, 
cover the C opening. The vacuum in C 
rises, collapsing the ball in B. Air is 
allowed in and pressure returns to 
normal. The ball in C inflates and 
blocks C even if we removed our hand. 
The gadget has ‘flipped.’ If we now 
cover B again, the gadget ‘flops’ over 
to the first condition and so on. This is a 
‘flip flop.’ Notice that this device has 
memory. It is put into one state or 
another by the action of the hand and 
stays in that state after the action is 
gone. It ‘remembers’ or ‘stores’ the fact 
that the action occurred.’’ 

Author Lee goes on to show how 
substitution of electric current for 
vacuum cleaner creates transistors, 
gates and electronic circuits. He uses 
the method of simple analogies to 
explain other complex electronic 
functions. 

Although, as the author states, this 
book can be used as a textbook 
(excellent for beginners at any level), 
it was intended as a self-study book 
for anyone with an interest in com- 
puting. It is an irony that most 
owners of microcomputers don’t 
even know what a chip looks like. 
Latest estimates suggest that there 
are about 400,000 microcomputers 
in use today and 80% of them are run 
by cassette or disk interfacing. The 
operator of the computer sits at the 
keyboard and responds to the 
prompting that appears on the CRT. 
He hasn’t the faintest notion of what 
is actually going on. This book, then, 
is for people like him — as well as for 
people who find computers a com- 
plex subject (which it is). 

If any reader gets through this 
book without acquiring a good 
understanding of the computer’s 
functions, it’s only because he really 
doesn’t know how to flip pages 
properly. 

Other subjects that receive Fred 
Lee’s delightful treatment are 
Codes, Binary Math, Circuits, 
Memories, Peripherals, Program- 
ming, Practice Programs, Assembly 
Language, Fortran, Cobol, etc., plus 
quizzes, pen-and-ink sketches, tables 
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and lots of action. As a sample of the 
contents, see the accompanying 
reprint of his Assembly Language 
chapter. 

At various places throughout the 


book the author shakes a warning 
finger at his reader by including a 
marginal note such as “Read this 
part five times!” Shows how con- 
cerned he is that the readers get 


something out of this book, and 
shows also, what an excellent pre- 
sentation of a difficult subject Fred 
has constructed. 

— Reviewed by Harry Shershow 


Assembly Language 


What we have done so far in our 
programming has been to write se- 
quences of codes and instructions for 
the computer. We have written them in 
exactly the form in which we put them 
into the computer memory. We may 
have substituted octal numbers for I’s 
and O’s, but that’s Just another way of 
writing I’s and O’s. We have pro- 
grammed in the language of the ma- 
chine. 

As we now know from our experi- 
ence, there are two main jobs to do in 
writing our programs in machine 
language. One is deciding what 
instructions to use and in what order. 
The other is converting the instructions 
to codes that the machine can under- 
stand and assigning them memory loca- 
tions. The first job involves ingenuity, 
creativity, even artistry. The second is 
more or less routine. It involves look- 
ing up codes, figuring out addresses, 
keeping track of memory locations, 
etc. It is tedious, dull, and, in long pro- 
grams, very tricky and time-consum- 
ing. Worst of all, each time a change is 
made that adds just one memory loca- 
tion in the middle of a program, the 
entire coding job has to be done all over 
again. It is, in other words, exactly the 
kind of job a computer does best. Why 
not write a computer program in ma- 
chine language and put it into the 
computer? Design this program to read 
another program written not in machine 
language, but using perhaps the mne- 
monics we used in our program list, one 
that does exactly what we had to do to 
convert symbols to machine codes. As 
a matter of fact, that’s exactly what is 
done . The programs that do the coding 
are called assembly programs or 
assemblers. The system of symbols in 
which these programs are written is 
called the assembly language. 

Because each different computer has 
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its own unique instruction set and cod- 
ing scheme, each also must have a 
unique assembly language. Commer- 
cial computers come with assembly 
languages and assembly programs de- 
signed by their manufacturers. 

Assembly languages are called lan- 
guages because that’s just what they 
are. Their purpose is to communicate to 
a computer what the programmer wants 
it to do. They have a vocabulary of 
words and symbols, and they have rules 
of grammar and punctuation that 
prescribe how the words and symbols 
must be arranged into statements. Be- 
cause the computer is a simple-minded 
machine, the rules must be simple and 
unambiguous. These rules are called 
the syntax of the language. 

To represent the information that is 
to be put into a particular memory 
location, the programmer must write a 
statement which, by sheer coincidence, 
looks very much like a line from our 
program list if we leave out the loca- 
tions and octal codes. Some typical 
program statements look like this: 

(Instruction, 

(Label) Operand) (Conunents) 

SPTS ADD, I AXFT ; ADD OLD TOTAL 

STR, OPND ;STORE AGAIN 

ADI, +25 ;ADD +25 

HLT ;END OF TEST 

The vocabulary consists of the mne- 
monics assigned to the instructions, 
labels, and numbers. Rules of various 
assemblers concern things like the 
number of letters permissible in labels; 
combinations that aren’t permitted; the 
way decimal, octal, positive, or nega- 
tive numbers are expressed; etc. The 
grammar and punctuation rules spell 
out in what order the words and sym- 
bols must appear, and what spaces or 
punctuation symbols must separate 
them. 

What the computer actually receives 
when such a program is read in under 
control of the assembler program is 
more like this: 

S-P-T-S-Space-Space-A-D-D- 

comma-Space-I- 

Space- A-X-F-T-Space-Space - 


Semicolon-Space- A-D- 

1st line D-Space T-O-T-A-L- 

Carriage Retum- 

Line-Feed-Space-Space-Space- 

Space-Space-Space-S-T-R- 

Comma-O-P-N-D-Space-Space- 
Space-Space-Semicolon-Space- 
2nd line S-T-O-R-E-Space- 
A-G-A-I-N-Carriage Return-Line 
Feed ... etc. 

You can easily see how the assem- 
bler could be designed to distinguish 
between labels, instructions, addres- 
ses, etc. It does it on the basis of 
decisions like “Is the first character of a 
line a letter or a blank?” , and “Does the 
code group start with a number?” A 
line is usually ended with two special 
characters — carriage return and line 
feed respectively, which mean to the 
computer, the end of a line and, to a 
teletypewriter, to go to the start of a 
new line. 

The assembler is designed to recog- 
nize all of the mnemonics of the in- 
struction set when they appear in the 
instruction column. In addition, the 
assembler also recognizes some code 
groups or symbols in the instruction 
column that are pseudo-instructions; 
that is, they are instructions for the 
assembler itself and not to be put into 
the program being assembled. 

These pseudo-instructions or assem- 
bler-directives tell the assembler such 
things as where to start the program in 
memory, when the end of the program 
occurs, to skip so many locations and 
leave room for a table, to assign sym- 
bols to constants, and so on. 

All assemblers can assign programs 
to fixed locations in memory specified 
by the programmer. These are called 
absolute programs. There are assem- 
blers that can also generate relocatable 
programs. These programs are as- 
signed memory locations beginning 
with location 0. The assignment of ac- 
tual locations is deferred until the pro- 
gram is loaded into memory. The 
loading program then takes care of 
assigning actual memory locations. 
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This feature lets the user wait until it is 
known what else is in memory before 
deciding where to put the program. 

Comments and notes are also 
handled by the assembler. They have 
nothing at all to do with the assembly 
process. They are merely stored so that 
they can be printed out again when the 
assembled program is printed out. 
Since comments are preceded by some 
symbol that the assembler can recog- 
nize, one can use an entire line for notes 
or comments as long as the symbol (a 
semicolon, in our example) is first. 
Example: 

;TELETYPE DRIVER 
;THIS ROUTINE IS TO BE USED 
WITH ASR33 
;TELETYPE ONLY 
;PART 1 

STRT, LCA (etc.) 

;PREPARE ACCUMULATOR 

Characters that control the paper 
feeding and spacing of the teletype can 
also be put into the program. These too 
are ignored during assembly, and 
played back when the program is 
printed out. 

To use an assembler, then, you 
would do the following. 

First, learn the rules of grammar and 
punctuation for the assembler you are 
going to use, along with the pseudo 
instructions. Write the program in just 
about the way you have already written 
some, leaving out actual locations and 
codes, and adding the necessary 
pseudo-instructions. The program is 
then typed on a teletypewriter with the 
paper tape punch turned on (or on a card 


punching machine). The main result is 
to produce a tape with the program on it 
in serial form — one character at a 
time. The characters are in the standard 
(ASCII) teletype code. This tape is 
called the source tape. The program, in 
this pre-assembled form, is the source 
program. 

The next step is to load the assembler 
program into a computer (from a tape or 
other storage medium), or to find a 
computer with the assembler in mem- 
ory. This computer must have a periph- 
eral capable of reading the source tape 
(or cards). Set the computer to the start- 
ing location of the assembler, load the 
source tape into the tape reader (or 
cards into the card reader), and push the 
run button. 

Many assemblers can’t do the assem- 
bly with a single reading of the source 
program. They require two or three 
passes. On the first pass, the assembler 
picks outs all labels, assigns locations 
to them, and makes a symbol table. On 
the second pass it does the coding. A 
binary code is generated for each loca- 
tion of the program. At the same time, 
the teletype’s paper tape punch can 
punch these codes onto a tape. This 
tape differs from the source tape in that 
it has on it the actual binary codes that 
are to be loaded into memory. This tape 
is called the object tape. It is this tape 
that loads the assembled program into a 
computer. Pass number three can be 
used to produce a printout of the as- 
sembled program. This printout looks 
very much like the program lists we 
made earlier except that the machine 


codes (in octal) are printed right after 
the memory locations. All titles and 
notes also appear on the printout, as 
does the symbol table. This printout is 
officially called the program listing. 

While we’re discussing assemblers, 
it is a good time to bring up the distinc- 
tions among hardware, software, firm- 
ware, and just plain programs: 

• The term hardware applies to all of 
the physical things in the computer sys- 
tem — the circuits, cables, machines, 
etc. 

• Software is what we call the pro- 
grams designed by the computer maker 
and sold along with the computer. They 
are the programs that have to do with 
running the computer, as opposed to 
programs designed to solve the prob- 
lems of whoever buys the computer. 
Software includes programs like load- 
ers, peripheral drivers, teletype editing 
programs, “diagnostic” programs de- 
signed to detect troubles in the com- 
puter, assemblers, and compilers. 
These programs are usually supplied as 
individual tapes. 

• Firmware is a relatively new term that 
has been given to programs that have 
been stored in Read-Only Memories 
(ROMs). Computers designed with 
ROM firmware have the advantage of 
having these programs resident in the 
computer. Other computers have to 
have them put into the working mem- 
ory before they can be used. 

• Just plain programs or application 
programs are the programs written 
usually by the users of the computer to 
solve a problem or do a job. 




Same features as 601 


. . . plus . . . 

Parallel TTL Level or 
RS-232C or TTY configurations 


416 Junipero Serra Drive San Gabriel, California 91776 


601 Reader 

Stops on character 
Stepper motor 

Reads 150 characters/second 


640 Data Loader 

Low cost 

Reads 350 characters/second 


612 Stand Alone 
Reader 
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PRODUCT CLOSE-UP 


BASIG-IP 

Now you can run all your Level I programs 
on your Level II TRS-80 - 
without troublesome conversion. 

BY WILLIAM L. COLSHER^ 


BASICIP V-2.0 (C) 1979 
R.H. SHUBERT SYSTEM SOFTWARE 

PRINTER INTERFACE OPTIONS: 

PRESS 

R FOR RS-232-C 
T FOR TRS232 

"ENTER" FOR CENTRONICS (OR NO PRINTER) 
PRINTER SELECTION? 

Figure 1 


Upgrading your TRS-80 to Level II 
does not have to mean you loose access 
to your accumulated library of Level I 
programs. BASIC- IP turns your 16K 
Level II TRS-80 into a 12K Level I 
simply by loading the tape. 

To load the program, use the SYS- 
TEM command just like you would with 
any other machine language tape. The 
screen will display the message in Fig- 
ure 1. You answer the question about 
your printer (if you have one). If you’re 
using an RS-232-C interface from 
Radio Shack or the Small System 
Hardware TRS-232, more questions 
will come up about nulls after carriage 
return, baud rate, and so forth. When 
you’ve answered all the questions, 
READY appears and you’ve got a Level 
I computer again. 

Level I users are probably wondering 
about the printer talk. Level I can’t use 
a printer, right? Right — Level I TRS- 
80s can’t; but a Level II using BASIC- 
IP can. Table 1 shows a list of com- 
mands added to Level I by this pro- 
gram. You not only get LLIST and 
LPRINT to use in your programs, but 
you can use the LP.ON command to 


make the old PRINT statements actually 
print on your printer. You don’t even 
have to change your programs since it 
can be entered as a direct command. 

Sooner or later you’ll want to go 
back to Level II. A quick look at Table 
1 shows that typing CMD “S” and an 
enter will return you to Level II and the 
“MEMORY SIZE?” message. Now, if 
you want to preserve BASIC- 1 P for later 
use just type 28327 and it wll be pro- 
tected. To go back to it later, type 


SYSTEM followed by a /28327 and 
you’re running Level I again. 

Included in the four pages of docu- 
mentation are instructions for convert- 
ing the tape to disk (in the event you’re 
lucky enough to have a disk system) 
and some tips on loading the tape. I 
haven’t had any problems loading my 
copy, though. The tape my copy came 
on is a Scotch Highlander Low Noise 
tape — the very brand I’ve been using 
for almost three years on my Digital 
Group system, recording without any 
serious problems at 1200 bps. These 
tapes should sure work at 500! 

BASIC-IP, written by R.H. Schubert 
System Software, is sold by Small Sys- 
tem Software for $19.95. The company 
also sells other TRS-80 products, in- 
cluding three machine language ver- 
sions of Adventure, CPIM operating 
system, several action games and a 
program to convert system programs to 
disk fdes. Contact Small System Soft- 
ware, P.O.Box 366, Newbury Park, 
CA 91320. 


Table 1 - Added Commands 

LLIST Abbreviated LL. This command is identical to the Level II LLIST 

command. It lists your program on the printer instead of screen. 

LPRINT Abbreviated LP. This command is the same as the Level II 

LPRINT command. It prints to the printer instead of screen. 

LPRINT ON Abbreviated LP.ON. This statement makes all the ordinary 
PRINT statements in your Level I programs act like LPRINTs. 

LPRINT OFF Abbreviated LP.OFF. This command reverses the action of the 
LPRINT ON command, restoring your old PRINTS to their normal 
Level I action. 

CMD “S” This command returns you to the start of Level II, that is, the 
“MEMORY SIZE?” message. 
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Desk-Top Computer/Word Processors 

Konix International introduced its System 80 and System 
81 microcomputers designed to handle small business 
management and professional applications as well as word 
processing functions. Each self-contained system incorpo- 
rates video display, keyboard and dual minifloppies in one 
small integrated cabinet. System 80 uses the North Star 
operating system and BASIC language, while System 81 
incorporates CP/M and CBASIC. 

The S-100 compatible systems feature 32K RAM, dual 
Z-80 processors, dual density minifloppies and 9" CRT as 
well as RS-232 and parallel I/O ports. 

For information highlighting and forms design, several 
character attributes may be defined by the user to differenti- 
ate portions of the displayed text. Programmable reverse 
video, underlining, blinking reverse video, blinking under- 
lining and protected fields provide video display flexibility. 

Light weight (26 lbs) and small in size ( 1 T H x 2 1" D x 19" 
W), the systems are brown out protected and completely 
modular for ease of servicing. Built-in hardware diagnostics 
in ROM promote easy service. 



The sculptured keyboard is identical in layout to an IBM 
selectric typewriter so that little time is spent in adapting to 
the keyboard in word processing applications. Numeric pad 
and cursor controls are standard. 

Options include up to 56K RAM, battery operation and 
battery back-up. International options include 220 volt/50 
Hz operation and Spanish keyboard. 

Software available includes Fortran, Cobol and Pascal in 
addition to Konix application software: Executive Letter 
Writer word processing package and Transparent Office 
Manager business software. 

Suggested list price is $4880. Delivery is stock to 90 days 
ARO. For further information contact Konix International 
Corp., PO Box 1 1666, Ft. Lauderdale, FL 33339. Grcle 108 



Computer with Hard Disk Drive 

Cromemco’s new Z-2H offers an integral 11 -megabyte 
hard disk drive plus additional features including a fast Z- 
80A, 4 MHz processor; two floppy disk drives; 64K of RAM 
memory; an RS-232 serial interface; a printer interface; and a 
12-slot motherboard. According to Cromemco, the system is 
suitable for professional work in many fields, especially 
business applications, word processing and data base man- 
agement. 


The hard-disk drive provides storage for eleven megabytes 
of unformatted data or over 10 megabytes of formatted data. 
File transfers to and from the hard disk take place six to ten 
times faster than in floppy disk systems, Cromemco said. 

Information transfer rate to and from the disk is 5.6 mega- 
bits/second using the fast DMA controller supplied in the 
Z-2H computer. 

Z-2H’s hard disk is also designed to be reliable. The disks 
and drive are housed in a sealed chamber so that the user has 
no need to provide filtered air for the unit. Head positioning 
is maintained precisely despite temperature or humidity 
variations by using a servo track follower. Servo track fol- 
lowing also permits the system to operate in various orienta- 
tions — there is no need to level the unit before using. 

Head tracking pressure is very light — just 10 grams — 
thereby eliminating the source of “head crashes’’ common 
with other disk drives, the company said. 

With the Z-2H you also receive a copy of Cromemco’s 
extended CDOS operating system. This CDOShas been ex- 
tended to support both the system floppy disks as well as the 
integral hard disk. With extended CDOS you have access to 
Cromemco software including Fortran IV, Extended BASIC, 
Cobol, Ratfor, Z80 Macro Assembler, Word Processing 
System and Data Base Management System. 

Model Z-2H comes with 64K of high speed RAM memory 
using Cromemco’s 64KZ RAM memory cards. You can add 
additional RAM to give you as much as 5 12 bytes of RAM. 

Every Z-2H is also supplied with a Cromemco Model PRI 
printer interface card. This card supports the Cromemco 
dot-matrix printers as well as the company’s fully-formed 
character printer. 

Model Z-2H computer is available for $9995. For more 
information, contact Cromemco, Inc., 280 Bernardo 
Avenue, Mountain View, CA 94043. Circle 109 
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Turnkey Business System 

C.D.S., Inc., offers The Versatile Business Manager, a 
complete turnkey system which includes a Versatile 4 Dual 
Drive computer, a Texas Instruments 810 RO Tractor Feed 
Printer, application business software and a Formica table on 
rollaway casters for convenient moving. 

The business software includes a General Ledger which 
sets up a chart of accounts and general journal, and produces 
a trial balance, income statement and balance sheet. It auto- 
matically posts transactions to the Ledger and produces an 
audit trial of transactions. Accounts Payable programs pro- 
duce accounts payable statements by vendor, date or range of 
dates, and project the cash necessary to fulfill these obliga- 
tions. Accounts Payable also prints checks and mailing stubs 
and Journalizes transactions so they will be processed by the 
Ledger. Accounts Receivable produces accounts receivable 
statements by customer, date or range of dates as well as aged 
accounts receivable reports. It reports cash projections from 
collections and Journalizes transactions for processing in the 
Ledger. Inventory programs produce a stock status report, 
and also provide materials. Job cost analysis and year-to-date 
usage. The programs compute average and LIFO costs and 
EOQ‘S, and also journalize transactions for the Ledger. 



Personnel/Payroll programs maintain personnel records and 
compute payroll register for hourly and salaried employees. 
The programs compute and print paychecks. Quarterly 941s 
and yearly W-2 forms. Also, they compute labor Job cost 
analysis and Journalize payroll transactions for the Ledger. 

Users can have their system in operation the first day for 
business applications, the company said. Price for the entire 
package is under $8500. 

For more information, contact C.D.S., Inc., Building #3, 
Drummond Plaza, Newark, DE 19711. Circle 110 


Nationwide Personal Computer Network 

MicroNet merges the power and capabilities of Compu- 
Serve’s large mainframe computer systems with smaller per 
sonal computer systems in homes and businesses. The 
MicroNet service enables customers to use CompuServe’s 


Personal Computing Division computer system in Colum- 
bus, Ohio, from 25 major metropolitan areas in the U.S. by 
connecting their personal computer systems through local 
telephone systems. 

Users can communicate nationwide with each other 
through a “community bulletin board” which uses Compu- 
Serve’s computers and nationwide telecommunications net- 
work. Also, users can create, edit and store database files on 
all types of subjects, use a library of programs, and sell 
personally-authored programs to other customers. 

For entertainment, a wide assortment of games are avail- 
able such as Space War, Star Trek, blackjack, chess, golf, 
football and craps. 

In addition, the MicroNet library contains practical, per- 
sonal programs, time-saving business applications, educa- 
tional aids, easy-to-use programming languages and ad- 
vanced programming and diagnostic tools. 

MicroNet requires modem, which allows a customer’s 
personal computer to communicate with CompuServe’s 
computer via telephone. 

The MicroNet personal computing service is available 
now. Customers pay $5 per hour for the service through 
Master Charge or Visa bank cards. 

For more information contact CompuServe, Personal 
Computing Division, 5000 Arlington Centre Blvd., Colum- 
bus, OH 43220; (614) 457-8600. Circle 111 


Low-Cost System With Disk Storage 

Incorporating a 2-MHz hybrid 6502 microcomputer with 
(S4 user-definable opcodes, the Minimax system from 
Compu/Think provides 108,544 characters of internal mem- 
ory and offers a choice of 800K bytes or 2.4M bytes of online 
disk storage. 

With its 1 920character CRT screen and resident Microsoft 
BASIC , Minimax is suitable for business, scientific or engin- 
eering applications, according to the manufacturer. Avail- 
able software development tools and languages include a 
source editor program, a 6502 assembler. Autolink, a Fifth 
(combination of Forth and Pascal) language assembler and a 
PLM language compiler. 

Minimax’s CRT permits word or character insertion or 
deletion, provides a split screen mode and allows individual 
field editing with field protect and automatic skip to next 
field. Users can also produce high-resolution graphics on the 
240-by-5 1 2 dot screen. 

The minicomputer system stores or retrieves disk informa- 
tion at up to 15,000 cps. Aside from the disk port. Minimax 
includes a serial port that provides modem control signals 
and supports RS232 drivers and receivers; a printer port that 
supports the industry standard parallel printer interface; 
and a user port that contains 24 I/O ports for any required 
applications. 

Minimax I, the version with 800K bytes of disk storage, 
sells for $4495. The high-end Minimax II, with its 2.4M 
bytes of disk storage, costs $5995. 

For more information, contact Compu/Think, 3260 Al- 
pine Rd. , Menlo Park, CA 94025. Circle 1 12 
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Modified Pet Computer 
Operates as Terminal 

NEC/CompuMart offers a computer and a terminal in one 
low-cost unit. The TC 2001 is available at an introductory 
price of $795 with 8K RAM. 

TC 2001 combins the Pet computer, manufactured by 
Commodore Business Machines, and NCE’s own design in a 
spinoff from Pet technology. The unit functions as a full 
duplex, dumb terminal which can be used in conjunction 
with remote timesharing services, and also as a personal 
computer. It incorporates the MOS 6502, and is available 
with 8K or 16K of RAM memory. The ROM memory size is 
14K. THe system uses BAvSlC language (level II), and is 
expandable through IEEE, TTL parallel, second cassette and 
memory ports. Versions are available with either full in- 
dustry standard or calculator types keyboard. Each unit in- 
cludes a cassette drive. 

As a terminal, the TC 2001 works at a 300 baud rate. It 
accepts RS-232 and puts out TTL voltage. The TC 2001 has 
both upper and lower case characters, as well as graphics, on 
the 40 character by 25 lines CRT display. 

A Pet computer can be converted to obtain the same 
terminal capabilities by plugging a module, sold through 
NCE for $69, into user port. NCE also offers an acoustic 
coupler and cable for both originate and answer mode. 

NCE offers printers, plotters, disk drives, tape drives, 
memory expansions and other peripherals for the TC 200 1 . It 
comes with a 10-day free trial and a 90-day factory warranty. 
For more information contact NCE/CompuMart, PO Box 
86 10, Dept. P 1 , Ann Arbor, MI 48 107; (3 1 3) 994-3200. 
Circle 101 


Desk-top Computer System 


The Compucorp 655 is a low-cost, desk-top computer 
system comprised of a large screen CRT, an electronics 
package and a separate keyboard. 



The 12-inch, 80-character by 20-line CRT screen can be 
positioned in any location desired by each user, said the 
company. The screen also tilts. The CRT has been placed 


behind a contrast enhancing filter to allow ease of viewing in 
very brightly lit rooms. 

The system comes with a full international character set as 
well as graphics capability. 

The 655 incorporates a compact, quiet electronics package 
containing the CPU, 48 to 60 KBytes of user memory, one or 
two diskette drives, each storing 163,840 characters, the 
power supply , input/output and expansion facilities . It can be 
placed on a desk directly under the viewing screen, or can be 
positioned out of the way. 

The keyboard contains 20 program-definable keys to make 
system operation easy, and a full numeric cluster to allow 
rapid entry of numeric data. 

Software for the 655 includes a library of Compucorp 
application programs featuring a sophisticated word proces- 
sor, an auto finance and insurance package, and a variety of 
business applications. 

The computer is also programmable in an extended BASIC 
language for those who want to write theirown programs. A 
library of programming aids and utilities includes extended 
BASIC; full file management system (FMS) that provides for 
direct and sequential files as well as a Random Sequential 
Access Method (RSAM); Sort; Assembler; Text Editor; 
Debugger; Linking Editor; and various device drivers. 

Compucorp extended BASIC provides interpretive or 
compiled operation; 12-digit precision floating point; var- 
iable string length; multi-dimensioned arrays; logical oper- 
ators; assembly language calls; FMS interface; word process- 
ing file interface; program chaining; access to the 20 
program-defined keys; and full CRT data manipulation, said 
Compucorp. Available peripherals include a choice of high 
speed typewriter-quality and dot-matrix printers; and a hard 
disk. 

Plug-in interface modules available include EIA RS-232C 
controllers; IEEE-488 Instrumentation Bus Adapter; and 32- 
line parallel interface. A Compucorp bus extender brings the 
655 bus outside the module. 

Suggested retail prices start at $5400. Availability is 30 
days ARO. 

For further information contact Compucorp, 1901 South 
Bundy Drive, Los Angeles, CA 90025 Qrcle 102 


PERIPHERALS 


Remote Control System for Commodore Computers 

Honders, Inc., offers a complete home or office AC 
remote control system for the Commodore Pet or CBM. 
Virtually any electrical device can be switched on or off and 
lamps can be dimmed or brightened under computer control. 
Uses include security and energy control systems. 

The basic package includes a plug-in module to the Com- 
modore’s IEEE bus interface, two remote power controllers 
and a complete cassette software package for demonstrations 
and applications. 

Package price is $179. Contact Honders, Inc., Kennel 
Road, Cuddebackville, NY 12729; (914) 754-7106 or (212) 
765-0815. Circle 103 
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77-Track Mini Disk Drive for TRS-80 

Microcomputer Technology added a large capacity mini 
drive to its family of disk systems for the Radio Shack 
TRS-80 computer. Model TF-7 mini disk system features 77 
tracks offering 195 Kbytes of on-line storage as compared to 
80 Kbytes available on 35-track models and 100 Kbytes 
found on most 40-track versions. A new, 77-track version of 
the MTI/Apparat DOS+ disk operating system is also avail- 
able. 

The unit provides additional features normally found in the 
larger 8-inch disk drives such as door lock and automatic 
diskette ejection. The system comes with power supply and 
enclosure for $625. 

For more information contact Microcomputer Technol- 
ogy, Inc., 2080 South Grand Ave., Santa Ana, CA 92705; 
(714) 979-9923. Grcle 104 


Video Printer 

A compact, low-cost video printer that reproduces any 
monotone graphic or alpha-numeric display in any language 
and character font without hardware or software interface to 
the CRT is available from Axiom Corp. 

The EX-850 Video Printer’s video controller connects 
directly to the video signal of any raster scan CRT display 
and samples information on the screen at high speed. 

Using this technique eliminates the need for conventional 
interfacing and standard codes . The printer prints whatever is 
on the screen. 



A 24-wire matrix printhead with overlapping print wires 
yields permanent reproductions on inexpensive electrosensi- 
tive paper. 

The EX-850 will accept any standard video input (com- 
posite or separate video and sync) from the user’s CRT 
terminal, TV, video monitor or computer. Front panel con- 


trols select normal or high resolution and positive or negative 
image. Print operation is initiated either by a front panel 
button or an external command. 

Applications include hardcopy graphics for medical and 
chemical analysis; generation of maps, logos, histograms 
and charts; ticket printing; and printing for all foreign lan- 
guage character fonts and special characters. 

The printer comes as a complete, stand-alone package 
including case, power supply, video printer controller, low 
paper detector, bell and paper roll holder. Price is $1250. 
Delivery is 45 days from receipt of order. For more informa- 
tion contact Axiom Corporation, 5932 San Fernando Road, 
Glendale, CA 91202; (213) 245-9244. Circle 105 


Typewriter/Printer for TRS-80, Apple 

A low-cost, letter-qual- 
ity terminal/printer with 
IBM Selectric II typewriter 
capability and designed for 
the TRS-80, Apple, Sol 
and other personal com- 
puters is offered by Micro 
Computer Devices, manu- 
facturers of compatible 
peripherals for the personal computer market. 

Called Selectra-Print, the combination output terminal/ 
printer is a computer version of the IBM Selectric II incor- 
porating customized actuator solenoids for print commands. 
It also retains the typewriter capability. 

Standard features include 31 changeable type fonts and 
sizes, 15 cps speed, full upper and lowercase alphanumeric 
display, tab commands, and backspace and index keys. Op- 
tions include dual 10 or 12 pitch, correction key, tractor and 
pin feed, noise reduction feature and RS-232 interface. 

Selectra-Print comes with an IBM factory warranty and 
service agreement, with a delivery time of 1 to 2 weeks. 

Retail price is $1925 for TRS-80 version and $1850 for 
other computers. For more information, contact Micro 
Computer Devices, 3 1 56 East LaPalma Avenue, Department 
H, Anaheim, CA 92806; (714) 630-8206. Circle 106 



Beeping Signal for TRS-80 

TBEEP, a signalling de- 
vice designed for the TRS- 
80 Level II/Di.sk system or 
any RS-232C latched port, 
can be used in business sys- 
tems to alert the operator 
that an error has occurred 
or that some additional ac- 
tion must be taken to con- 
tinue processing. The device produces a clear, distinct tone, 
similar to that of a pocket pager, and may be easily pro- 
grammed using Level II/Di.sk BASIC. 
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Powered by a 9 volt transistor battery (not included), it 
simply plugs in line with the AUX cable to the cassette 
recorder, not interfering with or making any sound during 
cassette operations. Disk users plug the AUX plug of their 
cassette cable into TBEEP’s jack. In this case, the TBEEP plug 
is left disconnected. 

While suitable for games and other applications, the de- 
vice also helps eliminate the frustration of continually watch- 
ing the monitor while your computer is working on such 
things as sorts, searches, saves or loads. Programming an 
“ON ERROR GOSUB” lets TBEEP signal you when an error 
has occurred. 

TBEEP retails for $19.95. Contact Web Associates, P.O. 
Box 60PA, Monrovia, CA 91016; (714) 559-6249. 

Circle 113 


Low-Cost Graphics Thermal Printer 

A graphic option for the microprocessor-controlled Data- 
products T-80 thermal matrix printer permits interspersed 
graphics and text at low cost. The graphic printer can be used 
for quick-look evaluation of engineering, scientific, medical 
and industrial data or for other applications where immediate 
examination of plotted information is desired. 

The T-80 is a five-by-seven dot matrix printer which 
operates at 80 characters per second. Both vertical and hori- 
zontal spacing is 70 dots per inch giving 4900 points per 
square inch. Distance between points is 0.014 inch. 



Headings, legends, values and other text may be printed 
simultaneously with graphing. A standard 96-character 
ASCII character set is contained in ROM. Character spacing 
is ten per inch with six horizontal lines per inch. 

An operator-replaceable print head permits printing on the 
fly without stopping or lifting the head between characters. 
This feature gives the T-80 a throughput two times greater 
than conventional thermal printers, the company said. Head 
life is 20 million characters. The printer uses conventional 
8-3/4" wide thermal-paper rolls. 


Standard interfaces include 8-bit Dataproducts or Cen- 
tronics-type parallel interfaces and an RS-232 20 mA current 
loop serial interface. On-board switches permit data rates 
from 1 10 baud to 9600 baud. Other switches select even, odd 
or no parity. 

Printer with the plotting option costs $ 1 330. Delivery is 30 
days after receipt of order. For more information contact 
Dataproducts Corp., 6219 DeSoto Ave., Woodland Hills, 
CA 91364; (213)887-8451. Grcle 114 


SOFTWARE 


Sorcerer Software 

Exidy Incorporated has added a Development Pac and the 
Word Processing ROM Pac to their Sorcerer computer pro- 
duct line. 

The Development Pac software allows for Z80 micropro- 
cessor assemblies, program editing and debugging. The Z80 
Assembler is a two pass Assembler whose I/O can be vec- 
tored to any device driver within the Sorcerer computer, said 
the company. Source and object code can be spooled to 
accommodate programs of infinite length. Absolute assem- 
blies and pseudo operators are also supplied. 

The Development Pac has a line oriented Editor that al- 
lows forward cursor positioning, line delete and insert, input 
and output of source code to any device driver and spooling. 
The edit buffer is left intact for immediate use by the As- 
sembler. 

The debugger can display and/or modify any RAM loca- 
tion or Z80 program register. It will execute a program with 
breakpoints and generally prove useful in isolating pro- 
gramming problems, Exidy said. 

Development Pac retails for $99 and is available 30 days 
ARO. 

The Word Processing ROM Pac cartridge transforms the 
Sorcerer computer into a dedicated word processing system, 
said the company. You simply insert the Word Processor Pac 
into the program cartridge slot, rather than the Standard 
BASIC or Development Pac cartridge; the Sorcerer computer 
will respond as a word processing machine for home or 
business. The software will support a modified Selectric 
typewriter or the high performance Diablo/Qume propor- 
tional spaced output printers. 

For data storage of your printed word, either an inexpen- 
sive cassette audio recorder or mini-floppy disk may be used. 
A 32K Sorcerer will hold eight pages of test before saving to 
tape or disk is necessary. The Edit mode includes standard 
functions of cursor control, Insert/Delete, Scan, Tab, Indent, 
Hyphen, Macros, pagination and titling. The Command 
mode has the usual word processor functions, as well as tape 
merge with memory, line length set (15 to 120 characters), 
printer option set, string search and display of unused space. 
File names may have up to eight characters. 

The Word Processor Pac retails for $99. 

For more information on these products contact Exidy 
Data Products, 390 Java Drive, Sunnyvale, CA 94086. 

Circle 115 
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Earned Income Payroll Software 

A new small business software package from California 
Business Computers can handle full-measure payroll activi- 
ties for firms of up to 80 employees. The package incorpo- 
rates earned income credit provisions and pre-programmed 
federal and state tax tables. 

The software allows small business operators to streamline 
record-keeping and payroll accountability as well as cost 
accounting, the company said. The system utilizes CP/M and 
C-BASlC 2 and is available in 8” or 5-1/4” formats. 

Price is $595. For more information contact California 
Business Computers Corp., 825 West Hamilton Ave., 
Campbell, CA 95008; (408) 866-6306. Circle 117 


Graphics Programs for TRS-80 

Microsketch II is written in Radio Shack TRS-80 BASIC 
(16K Level II or 32K disk). When loaded under Disk Basic, 
it takes advantage of random access files for rapid screen or 
command string storage and retrieval. In addition to the main 
system. Microsketch contains five subsystems: Automatic 
Pattern Designer, Typewriter, Big Print, Graphic String 
Creation and Command String Creation. 

The main system includes 58 commands and can create a 
variety of graphics. Horizontal, vertical and diagonal lines 
may be drawn by holding down the arrow keys or the ” 1 ”, 
”Z”, .”/” and keys. The cursor may be moved to any 
position on the screen without disturbing the graphics already 
drawn. Either white lines on a black background or black 
lines on a white background may be drawn. This feature may 
also be used to erase lines previously drawn. The user has a 
choice of drawing either normal width or double width lines. 
The entire screen may be reversed at any time (white areas 
become black and vice versa). The top half of the screen may 
be folded down (the bottom half is replaced by a mirror image 
of the top) and the left half may be folded to the right. The 
entire screen may be cleared; but in addition, any single 
quadrant may be cleared independently. Two screens may be 
added together (merged). The entire screen may be 
“rotated” up, down, left or right. The screen may be saved 
or loaded from tape, disk or main memory. 

The Automatic Pattern Designer subsystem produces a 
variety of intricate patterns. 

In. the Typewriter subsystem, the computer works exactly 
like an electric typewriter. Holding down any key causes it to 
repeat. 

The Big Print subsystem features ten different character 
sizes. Oversized characters are produced simply by pressing 
keys on the keyboard. The characters must be typed on a 
black background, but may be reversed by returning to the 
main system. 

The Graphic String Creation subsystem aids program de- 
velopment, producing graphic strings automatically. The 
user simply moves a special cursor over the portion of the 
screen to be converted. For disk users, a mergeable ASCII file 
may be produced. For non-disk users, the string assignment 


See and Copy 


use TRcopy 

WITH YOUR LEVEL II TRS-80* ° 

TRcopy is a cassette taix* copying system that lets 
you SEE what your computer is reading. 

COPY ANY CASSETTE TAPE’"’=’ 

With the TRcopy system ydu can copy any TRS- 
80 Level IT cassette tape whether it is coded in 
Basic or in machine language. You c.an also copy 
data created by programs and you can copy assem- 
bler listings. 

YOU CAN SEE THE DATA 

As the tape is being lo.-ided, you can SEE the 
actual data byte-for-byte from the beginning to the 
end of the program. Up to 320 bytes are displayed 
at one time. ASCII characters are displayed on the 
first line and hexadecimal code is displayed on the 
following two lines. Data is displayed exactly as it 
is input including memory locations and check sums. 

IDENTIFY PROGRAMS 

With TRcopy you can identify programs on cas- 
sette tapes without written documentation because 
you can SEE the filename. If you forget to label a 
tape, you can use TRcopy to display the tape contents 
and identify the cassette. 

VERIFY CASSETTE TAPES 

With TRcopy you can verify both the original tape 
and the tape copies. You can make certain that your 
machine reads the original tape correctly and that it 
makes byte-for-byte copies. TRcopy also counts as 
it reads giving you the exact length of the data. 

MAKE BACKUPS FOR YOUR PROGRAMS 

Now you can make backup copies of your valuable 
programs. Many times a cassette that you make will 
load better than one that is mass produced. The 
original can then be kept as a backup in case the 
copy is damaged. 

MAKE COPIES OF YOUR SOFTWARE 

If you are in the software business you can use 
TRcopy to make tested copies of your programs for 
sales distribution. TRcopy produces machine lan- 
guage tapes that are more efficient than those pro- 
duced by the assembler itself. 

RECOVER FAULTY DATA 

W'ith TRcopy you can experiment with the volume 
and level controls and you can SEE what the computer 
is reading — even if your computer will not read the 
data through normal read instructions! In this way it 
is possible to read and copy fau Ity tapes by adjusting 
the volume control until you SEE that the data is 
input propt'rly. 

SIMPLE FASCINATING - FUN 

TRcopy is not only a practical utility program.lt 
is also a fascinating graphics program that lets you 
SEE, for the first time, cassette data as your com- 
puter is reading it. And it’s as simple as 1-2-3. 
Just load, verify and copy. You will now be able to 
use cassette tapes with confidence knowing that 
TRcopy is there when you need it. 

The TRcopy system is a machine language program 
with documentation explaining tape leaders, sync 
bytes, check sums and other formatting conventions. 
With the TRcopy system, you can SEE w-hat you are 
doing! 

TRcopy System Including 

Cassette Tope and Docomentotion 


Orders occompnnied by menay order ^ ^ PAID 

or cashier’s check mailed some doy. 

Orders paid by other check shipped in 14 days. No COD's. Return 
within 10 days lor o lull refund if you ore not satisfied. 

^.D. Orders Add *TRS-80 is a trodemork **You cannot copy the 
3% Soles Tax. of the Tandy Corporation. TRcopy cassette. 
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statements may be produced within the Microsketch II pro- 
gram itself. After the strings have been produced, the re- 
mainder of the program may be deleted and the string state- 
ments may then be saved on tape and merged into an existing 
program or a new program may be built around them. 

An auxilary program called Screen Save Utility may be 
merged with any existing program to save that program’s 
graphics on tape or disk. The graphics may then be converted 
into strings by Microsketch II for inclusion in the same or 
other programs. Both Level II and disk versions of this 
program are available. 

Microsketch II includes 10 pages of documentation. The 
programs are distributed on Maxell low-noise cassettes. 
Price for each program is $3.95. Contact International Data 

Services, P.O. Box 4908, Philadelphia, PA 19! 19. Circle 118 

1 


North Star Software 

California Digital Engineering announced the availability 
of Bowling Secretary, Edit/Sort-I and Format-I for North 
Star Horizon microcomputers. 

Edit/Sort-I provides editing and basic word processing 
functions plus a versatile and powerful sort which allows 
sorting on any combination of variable length fields in each 


record. It also offers selective printing, which lists only 
records with a specified key. Applications include phone, 
record, appointment and data lists. 

Format-I, a word processor and text editor combined, 
handles word processing applications ranging from letter 
writing to manuscript or document preparation. A text file 
created by the text editor is formatted and printed according 
to commands embedded in the text file. Functions include 
page numbering, heading, centering, underlining and right 
justification. 

Bowling Secretary keeps track of all scores for any size 
league and prints complete weekly results. 

These programs require a minimum of 24K bytes (starting 
at 0) of RAM and one floppy disk (single or double density). 
Each program can be contained in ROM from 0 to IFFF 
hex. Bowling costs $55; Edit/Sort, $65; Format-I, $120. For 
more information contact California Digital Engineering, 
1537 Shenandoah, Los Angeles, CA 90035. Circle 119 


Computer Program Tapes 

Hayden Book Company’s line of computer program tapes 
includes Backgammon, Crossbow, The First Book of KIM 
(Tape 3), Mayday, and Batter Up. 



If you’re missing any of these 


you have gaps in your data bank. 

Update your files with Personal Computing back issues. Past issues contain 
articles on computer basics and getting acquainted with your personal system, 
programs for business and home use, educational applications, programming 
tips and suggestions on getting the most from your computer — plus much, 
much more. 

Just send $3 for each issue*; or $15 for a complete set of six 1977 issues of 
Personal Computing. Use the coupon below to place your order while our 
limited supply lasts. 

* Canada and Mexico, $4; all other foreign, $6. 


n Send me these back issues of Persona! Computing for $3 each: 


□ January/February 1977 
*March/April 1977 

* May/June 1977 

□ July/August 1977 

□ September/October 1977 

□ November/December 1977 

□ January 1978 

* February 1978 

* March 1978 

□ April 1978 

□ May 1978 


* August 1978 

* September 1 978 

□ October 1978 

□ November 1978 

* December 1978 

* January 1979 

□ February 1979 

* March 1979 

* April 1979 

* May 1979 

□ June 1979 


□ My check is enclosed. 

□ Charge to my □ Master Charge □ Visa 

□ Account No.. 

Card Expiration Date 

Name 

Address 

City State ZIP 


□ June 1978 
♦July 1978 

* out of print 


□July 1979 
* August 1979 
□ September 1979 


Mail to: Personal Computing 

1050 Commonwealth Ave. 
Boston, MA 02215 
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Backgammon, a game involving skill and luck, lets you 
play against your TRS-80. A player can develop and add new 
strategies and use an optional dice roll control. A guide 
includes the complete rules of the game as well as loading 
instructions and a brief program description broken down by 
line numbers. The program is available for TRS-80 Level II 
and for Pet for $ 1 0 . 95 . 

Crossbow teaches fractions while engaging up to 9 players 
in a competitive target game. Three levels of play are avail- 
able for ages 7 to adult. Level I teaches recognition of 
fractional quantities and allows the player to use a ruler to 
help determine the position of the target on the screen. Level 
II increases judgment of fractional quantities since the ruler is 
not displayed until after 4 misses. Level III generates both a 
target and a fraction. The player must then add or subtract a 
fraction. The resulting sum or difference is the position the 
arrow will strike — hopefully, that position will also be the 
target! 

The program is available for the Pet for $9.95. 

The First Book of KIM, Tape 3, consists of 13 utility and 
diagnostic programs to help you test your KIM-1 system and 
expand its capabilities. The programs are: Branch, Browse, 
Directory, Hypertape, Memory Test, Mini Dis, Movit, PLL 
Set, Relocate, Sort, Super Dup, Verify Tape and Vu Tape. 
The program is available for KIM-1 for $9.95. 

Mayday is an airplane flight simulation. Imagine you’re 


the pilot of a private plane. Three miles from your destination 
you run out of gas. One thing is certain; you are going down! 
Can you save yourself? Or will you crash? The player learns 
the basic principles of flight: how to control lift, drag and 
weight; to flare at the proper moment; to control vertical 
speed and recognize ground effect; and to use the ILS and 
VASI landing aids. And every flight is different because you 
start at a different altitude. 

Mayday is available for the Pet for $9.95. 

Batter Up, a microbaseball game by Karl Savon, tests a 
player’s batting skill through three levels of play: a duel 
between pitcher and batter; fielding; and advancing base 
runners. Display includes an updated scoreboard showing 
number of pitches, bases on balls, hits, runs, strikeouts and 
ERA. The program is available for Pet or TRS-80 Level II for 
$10.95. 

For more information contact Hayden Book Company, 50 
Essex St., Rochelle Park, NJ 07662. Circle 120 


Level II BASIC Shorthand 

Web Associate’s TSHORT, a Level II BASIC shorthand, 
gives you single shifted key stroke entry for 32 difficult to 
type, long and/or repetitive commands. TSHORT saves pro- 


09 INFINITE BASIC 09 

RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS 
LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES: 
ao MATRIX PACKAGE oo oo STRING PACKAGE ae 


Over 30 BASIC commands including: 

00 Matrix Read, Inverse, Transpose, and Identity. 

Simultaneous Equations!!! 

oo Add, Subtract, or Multiply Scalars, Vectors, or Multi- 
dimension arrays!!! 

00 Dynamically Reshape, Expand, Delete Arrays, Change 
arrays in mid-program. 

00 Copy array elements, set arrays to scalar, zero arrays, 
move arrays. 

00 Tape array read and write including string arrays. 

FOR $29.95 more get the oo BUSINESS PACKAGE oo 

00 Eliminate round-off error!! Multiple precision packed 
decimal arithmetic. 127 -diglt max. accuracy 

00 Binary search or sorted arrays. Insert new elements in 
sorted arrays!!! 

oo Automatic page headings, footings, and pagination. 
Includes forced end-of-page. 

00 Automatic hash for record retrieval! ! And more for your 
professional packages. 

COMMAND PROCESSOR ‘COMPROC’ for $19.95 (DOS only) 


Over 40 BASIC commands including: 

oo Left and right justify, truncate, rotate. Text justification. 
String centering. 

00 Delete or insert substring. Pack strings. Convert to upper 
or lowercase. 

00 Translate characters. Reverse strings. Verify function. 
Number of occurrences. 

00 Masked string searches for simple or array variables. 
Encrypt or decrypt strings. 

00 Compress/uncompress character string arrays to 6 bits or 
less per character. 

00 AND the famous RACET machine language SORTS. Multi- 
key multivariable and string. Sort 1000 elements in 9 sec!! 

FUTURE 00 ADD-ON PACKAGES will include 
ooSTATISTICS 00 INPUT/OUTPUT oeGRAPHICS oo 

Attn: TRS Add-On OEM’s: We can support your special 
hardware add-ons with direct BASIC commands. 

System Houses: We license System House usage of 
00 INFINITE BASIC 00 modules. 


Check, VISA, M/C C.O.D. 
Calif, residents add 6% 

Telephone Orders Accepted 
(714) 637-5016 

WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 


Extend DOS-AUTO command to perform multiple steps either at power-up or as a user command. 
Execute a script consisting of a sequence of commands or data from a BASIC command file. 

REMODEL -f PROLOAD for $34.95 (Specify 16, 32, or 48K version) 

REnumber any section of a program, MOve program segments, DEIete program lines. 

Combine programs with renumber and merge. Load or save any portion of program from tape. 


DISK SORT PROGRAM ‘DOSORT’ for $34.95 (Specify 32 or 48K, minimum 2 disk system) 

SORT/MERGE multi-diskette sequential files. Multiple variables and keys. 

Includes machine language in-memory sorts, comparators and string handling. 

COPY SYSTEM TAPES with ‘COPSYS’ for $14.95 (Non-DOS) 


^ RACET COMPUTES 
702 PalmOale, Orange CA 92665 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 



Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
♦ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $54.95 

♦ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks, 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $54.95 


♦SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $79.95 

♦ISOLATOR (ISO-4), similar to ISO-1 A except 


unit has 6 individually filtered sockets .... $93.95 

♦ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $76.95 

♦CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
♦CKT BRKR/SWITCH/PILOT any model 

( CBS) Add $11.00 


PHONE ORDERS 1-617-655-1532 

Electronic Specialists, Inc. 


171 South Main Street. Natick. Mass. 01760 ^ 

Dept. Pc 


CIRCLE 27 


NSBASIC is CP/M* executable! 

$ 40.05 ^ 






,Co*' 

CO*'' 


(CDOS and TSA/OS, too) 


l^Pl^oFtiuare 


33 WILLIAMS DR. 
MONROE CT OB4SB 

203-261-7963 


* CP/M is a trademark of Digital Research Corp. 
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gramming time, and, helps eliminate syntax errors. Immedi- 
ately after each single key stroke entry, the entire command 
is spelled out in its normal format ( letter for letter) on the 
monitor and/or listing. A Kustom key provides user-defined 
functions up to 64 characters of instruction as well as a 
self-executing “GoTo 10” function (line 10 may contain 
“RUN”). 

TSHORT includes commands such as RIGHT$(, LEFT$(, 
INPUT, CLOAD, USING, GOSUB, LIST, EDIT, RETURN and 
CSAVE“A. 

The program comes on cassette — one side for Level II 
BASIC and the other TRSDOS/NEWDOS. Pressure sensitive 
decals (white letters on clear), which come with each cas- 
sette, are easily placed on the front surface of each key on 
your keyboard, to identify each shorthand key function. 

TSHORT runs in 580 bytes of low memory, thus not inter- 
facing with BASIC, DOS or user machine language routines. 

Price is $9.95. Contact Web Associates, P.O. Box 60 PA, 
Monrovia, CA 91016; (714) 559-6249. Circle 121 


TRS-80 BASIC Enhancements 

Infinite BASIC adds over 70 non-trivial BASIC com- 
mands to TRS-80 BASIC. Any combination of these 
commands can be packaged and loaded into any selected 
memory location to minimize memory requirements. 

Matrix functions added by Infintie BASIC include: matrix 
read, inverse, transpose, identity and simultaneous equa- 
tions; add, subtract or multiply scalars, vectors or multi- 
dimensioned arrays; dynamically reshape, expand, delete 
arrays; change arrays in mid-program; copy array elements, 
set arrays to scalar, zero arrays, move arrays; tape array read 
and write including string arrays. 

String functions include: left and right justify, truncate, 
rotate, text Justification, string centering; deletion or inser- 
tion of substrings, pack strings, convert to upper or lower 
case; translate characters, reverse strings, verify function, 
test number of occurences; masked string searches for simple 
or array variables; encrypt or decrypt strings; compress/un- 
compress character string arrays to six bits or less per charac- 
ter. Also, you get machine language sorts — multikey multi- 
variable and string — which sort 1000 elements in nine 
seconds. 

Infinite Business, an add-on package to Infinite BASIC, 
helps you develop business applications packages. Infinite 
Business includes multiple precision packed decimal arith- 
metic to eliminate round-off error with 127-digit maximum 
accuracy; binary search of sorted arrays, insertion of new 
elements in sorted arrays; automatic page headings, footings 
and pagination including forced end-of-page; and automatic 
hash for record retrieval. 

Future Infinite BASIC add-on packages will include Infi- 
nite Statistics, Infinite Input/Output and Infinite Graphics. 

Infinite BASIC costs $49.95; Infinite Business is $29.95. 
For more information contact Racet Computes, 702 Palm- 
dale, Orange, CA 92665; (714) 637-5016. Qrcle 122 
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Hardcopy Graphics for Pet 


TRS-80* 

PEOPLE’S PASCAL 


West Coast Consulants announced software which pro- 
vides Pet users with full graphics capability for Houston 
Instrument’s Hiplot plotter. The program, available on tape 
cassette, drives the plotter through an RS-232 interface. 
Priced at $50, the program is written in BASIC and offers 
sophisticated plot control by means of several subroutines. 
Minimum memory requirement is 16K bytes. Similar pro- 
grams are in the works for both TRS-80 and Apple II com- 
puters. 



For more information contact West Coast Consultants, 
1775 Lincoln Blvd., Tracy, CA 95376. Circle 123 


Pet Word Processor 

Textcast turns Pet/CBM microcomputers into word proces- 
sors for preparing rough drafts, finished manuscripts, letters, 
invoices and data files. The program consists of 29,800 bytes 
of machine language subroutines plus an executive routine in 
BASIC. It works with first or second generation machines in 
8K, creates files with one recorder, edits files with two 
recorders or a Commodore disk, and prints formatted 
documents with a printer at the IEEE port. 

The keyboard provides caps and lower case as on a regular 
typewriter, and the program makes conversions for obtaining 
caps and lower case on a printer. 

Features include easy flow typing without hitting return 
and screen editing functions on the keyboard — line deletion 
and insertion, shifting blocks of text, paragraph reformatting 
for word deletions and insertions, and two extra cursor keys. 

Printing options include right justification, line centering 
and underlining (or letter enhancement and reversal with 
Commodore printers). 

Machine language subroutines speed writing and reading 
of files. Files are reviewed a screen at a time with file names 
displayed at the beginning and end of review. Lines from the 
last screen can be reviewed. Fast-Forward and Reverse can 
be used while reading tapes. 

The program deletes, inserts or changes characters, words 
or lines during editing. A file may be extended at its end, or 


“Tiny” Pascal, runs on any 16K Level II sys- 
tem, includes the programming structuring 
capabilities of full Pascal, but not data struc- 
turing. 

Compiled People’s Pascal programs run 
about five-times faster than Level II Basic — 
graphics run eight-times faster. 

People’s Software Tape 3 $15.00 

Add 50c each tape for postage and handling. 

CA residents add 6% tax. Dealer inquiries in- 
vited. 

nonprofit 

COMPUTER INFORMATION 
EXCHANGE 

BOX 158 

SAN LUIS REY, CA 92068 

^ ^ 
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FLOPPY DISKETTES 
SVa” ONLY *2®» 


ea. 


ea. 
100's 

10 FOR $3.25 ea 50 FOR $3.00 ea 

8” ONLY 

10 FOR $3.80 ea 50 FOR $3.55 ea 

SEND FOR OUR FREE ELECTRONIC & 
COMPUTER PRODUCTS CATALOG 

SPECIFY DISKETTE TYPE & COMPUTER 

5 V4 ” Soft Sector, 1 0 sector, 1 6 sector 
8” IBM Compatible, Hard Sector 

CALL 24 HRS. TOLL FREE TO ORDER 
NATIONAL 800-824-7888 
CALIF. ONLY 800-852-7777 
ALASKA & HAWAII 800-824-7919 
ASK FOR OPERATOR 702 

VISA, MASTERCHARGE OR C.O.D. 

SEND CHECK, SAVE C.O.D. FEES 


m4 



SOFTWARE & COMPUTER PRODUCTS 

A subsidiary of DataComm interlace Systems 

POST OFFICE BOX 503 
SAN BRUNO, CA 94066 
(415) 348-2387 


CIRCLE 30 
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diiiihium Press 

Educates 

ARE YOU COMPUTER 
LITERATE? 

by Karen Billings and David Moursund 

Two professional educators with a firm belief in the 
necessity of computer literacy lead the reader 
through an enjoyable and informative exploration of 
the world of the computer. Chapter quizzes and a final 
exam help the reader chart his or her progress in the 
self-instruction course. 

ISBN 0-91 8398-2D-0 $6.95 paper 

INSTANT BASIC 

by Jerald R. Brown 

Acclaimed by educators and users alike, this easy- to- 
read. informal approach to DEC'S BASIC PLUS 
language is the painless way to learn BASIC. 

ISBN 0-91 8387-21 -5 $9.95 paper 

To order these books, or for more informa- 
tion write: dilithium Press, Box 92, Forest 
Grove, Oregon 971 16. Add 50<t postage 
Sl handling for each book you order. 

DEALERS: WRITE FOR INFORMATION ON 
PLACING dP TITLES IN YOUR STORE 

CIRCLE 31 


PLANNING TO MOVE? 

Let us know 8 weeks in advance so that you won’t 
m'iss a single issue of PERSONAL COMPUTING. 

Attach old label where indicated and print new ad- 
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip- 
tion. It helps us serve you promptly. 

Affix Label 

If you have no label handy, print OLD address here. 

Name 

Company 

Address 

City State Zip Code 

Print NEW address here 

Name 

Company 

Address 

City State Zip Code 

MAIL COMPLETED FORM TO: 

Personal Computing Magazine 
1050 Commonwealth Ave. 

Boston, MA 02215 (617) 232-5470 


WHAT’S COMIAG IIP 


Other files may be concatenated to it. 

Files can be edited on a single disk, or from disk to disk, 
disk to tape, tape to disk and tape to tape. Textcast files can 
be read by other programs using GET or INPUT statements. 
A special command inserts variable delimiters in data files. 

Line length for printed output may be set between 30 and 
80 characters. The program will indent paragraphs or block 
paragraphs with blank lines between. Any number of lines 
per page can be printed on any size page, on separate sheets 
or on continuous forms. Pagination is provided when print- 
ing continuously. Printer commands for tab, backspace and 
line feed allow creation of tables and forms, forms may be 
composed visually on the screen using a special spacing 
character. 

Textcast comes with a manual containing illustrations, 
figures and tables. The program is available on tape (early 
ROM version on one side; current ROM version on the other 
side) or on diskette. Tape plus manual is $60. Diskette plus 
manual is $65. Manual separately costs $20. Contact Text- 
cast, Cognitive Products, P.O. Box 2592, Chapel Hill, NC 
27514. Circle 124 


Mail List for TRS-80 

Mail-V, a mailing list system for 32 K TRS-80 DOS 
systems, can be used with other Series V systems, such as 
Word-V, which will get the mailing list infomation and 
produce personalized letters. INV-V will get the name and 
address information for printing purchase orders. 

Screen input and edit features let you move the cursor, 
delete character, line and replace characters by typing over. 

Mail-V includes a report writer, which allows you to 
specify the report or label formats on-line. Selection criteria, 
field calculations and multiple-sort keys are supported. One 
or more labels across a line can be selected. 

Fields include new Zip code extensions, last reference date 
and remark field. A selection code ranging from 0 to 32, (XX) 
is used to classify labels. 

Unlike many programs, you do not have to sort the entire 
data base every time you add records. You can use the entire 
diskette for storing data; sorting the entire file takes only 
minutes. The system provides a separate module to handle 
sorting numeric Zip codes. Any fields can be sorted or 
searched. 

The program on diskette costs $59 with full documenta- 
tion. Manual alone is $5. CP/M version will be available 
soon. For more information, write to Micro Architect. 96 
Dothan St., Arlington, MA 02174. Circle 125 


General Ledger Package 

Improved user flexibility and speed are among the en- 
hancements in Ecosoft’s new General Ledger. A Skip Se- 
quential file structure performs disk write operations with the 
speed of random access files, but is not limited to fixed file 
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lengths, resulting in increased speed and simultaneous con- 
servation of disk space, the company said. Other features 
include direct cursor control for popular video terminals, 
monthly financial reports for either manufacturing or service 
firms, and a version that permits CPAs to service clients on a 
“one-disk-per-client” basis. 

The 75K General Ledger package is divided into 18 sub- 
programs, reducing hardware requirements to 12K of user 
memory, one or more disk drives and optional printer. Price 
is $99.95. 

Ecosoft also offers other business, scientific and educa- 
tional software packages. Each package uses Release 4 or 
later North Star DOS and BASIC, single or double density. 
Programs are shipped on diskette with comprehensive opera- 
tor’s manuals. Delivery is from stock to 10 days. Contact 
Ecosoft, P.O. Box 68602, Indianapolis, IN 4626S.Qrcle 126 


Multi User-Operating System 

Ohio Scientific has announced its new multi-user operat- 
ing system, the OS-65U Level 3, for its C3-C computer 
system. The C3-C utilizes a 29 megabyte Shugart Winches- 
ter disk, which, in conjunction with OS-65U Level 3, sup- 
ports up to 16 independent users via dedicated memory 
partitions of up to 48K each. 

The Level 3 operating system is also available for the 
C3-B, which incorporates a 74 megabyte Winchester disk 
and Ohio Scientifics’s line of floppy disk based computers. 

This operating system supports both dumb and intelligent 
terminals via direct connection to the computer or via tele- 
communications links, and allows Ohio Scientific business 
applications packages to be expanded to multiple users and 
timeshare operations. 

Available packages include OS-AMCAP,a fully integrated 
small business accounting package and OS-DMS, informa- 
tion management system. Together, these packages provide 
accounts receivable and payable, general ledger, inventory 
control and general information capabilities for Ohio Scien- 
tific computers, said the company. 

For more information contact Ohio Scientific, 1333 Chil- 
licothe Rd., Aurora, OH 44202; (216) 562-3101 . Circle 127 


TRS-80 Level II Telephone Dialer 

Software Exchange now offers a TRS-80 Level II version 
of its Telephone Dialer Program. The new program is identi- 
cal to the original except it runs in Level II instead of Level I. 
Using the program, your TRS-80 can dial the telephone. 
Applications include aiding the handicapped or assisting 
your baby sitter. For example, in case of emergency, the 
sitter could type “P” to dial the police or “F” for the fire 
department. 

No internal connections are made to the computer, but the 
program requires a $4 interface made from Radio Shack 
parts. Twenty phone numbers can be stored and used with 


It’s in the bag. 

What is? 

The biggest and best selection of microcomputer 
software anywhere. And the list grows bigger daily. 

CP/M configured for the most popular 8080/Z-80 
microcomputer systems and other terrific software. Full 
support for disk computer systems such as North Star, 
Vector MZ, Heath H17/H89, Exidy, Altair, Imsai, iCom, Helios, 
OSI-C3, TRS-80 and many others. Languages such as 
FORTRAN, Algol, C, COBOL and BASIC. Word Processing 
and Accounting systems. Call, write for latest literature. 


Lifeboat Associates, Suite 507, 2248 Broadway 
New York, N.Y. 10024/(212) 580-0082 



DR. DALEY’S 
SOFTWARE FOR THE PET 

DR. DALEY’S software continues to expand offerings. Listed below are our newest 
business offerings. With the new PET disk and printer these programs make sense 
for the small businessman. Dealers you should be able to increase your sales to the 
businessman by giving a demonstration of these programs. These programs are 
available NOW for the Compu/Think disk and will be converted to the Commodore 
Disk as soon as DR. DALEY’s gets one. 

INVENTORY This program will maintain a complete inven- 
tory for the small business. Functions in- 
clude entering and editing of the new inven- 
tory, modifying individual records, closing 
out files for the end of the year inventory 
report, printing the current inventory and 
displaying the individual record. This con- 
sists of three programs capable of maintain- 
ing a complete inventory. With complete 
documentation $99.95 

ESTIMATE This set of four programs will build a file for 
use, in conjunction with the above inventory 
files, to prepare accurate estimates for an in- 
dividual job. Small businessmen have told us 
that the preparation of an accurate estimate 
for a job is the most time consuming and in- 
accurate operation he has to perform. This 
program can eliminate the difficulties and in- 
accuracies of this operation. With complete 
documentation $99.95 

MAIL LIST This program will maintain a mailing list and 
will allow sorting of the list into subgroups 
using up to three search parameters. The 
program maintains the files .in zip code se- 
quence. The initial entries are sorted into the 
proper zip code order and all subsequent en- 
tries are entered into the proper place In the 
file. Will display the lists on the screen or 
will print it on labels (three wide). Will allow 
about 6000 names $99.95 

Remember that we GUARANTEE that your order will be shipped within four 
business days from receipt or you will receive a coupon for a discount on a future 
purchase. 

Charge your order to 
MC/VISA 

DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103 

Phone (616) 471-5514 Sun. to Thurs. noon to 9 p.m. eastern time 

CIRCLE 33 
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WANTED : 

BUSINESS 

PROGRAMS 

Personal Computing readers want your business 
applications programs. Chances are, the soft- 
ware you’ve developed to solve your business 
problems will also help someone else faced with 
a similar problem. 

Consider how your business benefits from 
your microcomputer — not only in the obvious 
areas of inventory, accounting and payroll, but 
in all departments and levels right up to the 
president’s desk. Financial and marketing an- 
alysis, time management, planning, materials 
handling, product design and cost accounting are 
areas ripe for creative programming. Readers 
want help with all of these problems. 

So why not share your solutions with our 
readers? Send us an article describing the prob- 
lem you faced and how you used your micro- 
computer to solve it. Be sure to include a pro- 
gram description, program listing and sample 
run. 

Remember, readers aren’t familiar with your 
program. So explain in detail what the program 
does and how it does it. Include here the overall 
structure of your program as well as any special 
algorithms or routines you’ve used. Give sug- 
gestions for modifying or expanding the pro- 
gram for other applications, other businesses or 
other situations. 

All submissions should be original, typed (not 
all CAPS), double-spaced and neat. Include 
your name and address on the first page of the 
article and enclose a self-addressed, stamped 
envelope for return of material. Also, please use 
a fresh ribbon on your printer for program list- 
ings and sample runs. 

Feel free to call us at (6 1 7) 232-5470 if you 
have any questions or want to discuss specific 
article ideas. 

Mail your manuscript to: 

Editor 

Personal Computing 
1050 Commonwealth Ave. 

Boston, MA 02215 


either dial or pushbutton telephones. 

Price is $7.95, including the program on cassette and 
instructions with interface circuit diagram and parts list. For 
more information contact Software Exchange, 2681 Peter- 
boro, W. Bloomfield, MI 48033. Qrcle 128 


CP/M Software 

Lifeboat Associates offers two new compilers for CP/M- 
based microcomputer systems. 

C Compiler supports most major features of the “C” 
language including structures, arrays, pointers and recursive 
function evaluation. Linkable with library to 8080 binary 
output, it lacks data initialization (long and float type) and 
static and register class specifiers. Price is $110 ($15 for 
manual alone). 

BASIC Compiler is compatible with Version 5 Microsoft 
ANSI B.^SIC interpreter but has 3 to 10 times faster execu- 
tion, said the company. Standard Microsoft relocatable bi- 
nary output is produced. The compiler is supplied with a 
Macro Assembler which produces compatible linkable mo- 
dules. In addition. Lifeboat Associates also supplies ANSI 
COBOL and ANSI FORTRAN compilers which generate com- 
patible load modules. Price is $350. ($25 for manual alone). 

Lifeboat also offers CP/M for the Altair disk system, 
making CP/M-based software available to Altair users. The 
basic CP/M package includes text editor, assembler, debug- 
ger and various other system utilities plus six users manuals. 
Lifeboat’s CP/M operates directly with systems configured 
for Altair Disk BASIC, and offers over 20% more storage 
than standard soft-sectored disk systems, the Company said. 
All programs designed to run under CP/M will operate with 
this system. Price is $145. 

For more information contact Lifeboat Associates, 2248 
Broadway, New York, NY 10024. Grcle 129 


TRS-80 Disk Operating System 

Microcomputer Technology, Inc., offers a powerful Disk 
Operating System, DOS + , in 35 or 40 track versions for 
TRS-80. 

DOS -h was developed by Apparat, Inc. , to fill the need for 
an easy-to-use, bug-free way to access disk from user pro- 
grams. The system includes over 200 modifications, cor- 
rections and enhancements to Radio Shack’s TRS DOS 2.1, 
according to MTI. 

The MTI/ Apparat DOS+ enables any program to execute 
all TRS-80 commands. It also works with assembler lan- 
guage programs or high level languages that use DOS rou- 
tines for character input and output. 

Some of the added features of the new DOS -I- include: 

• Basic reference command for variables and numbers 

• Fast machine language RENUM program executable 
under BASIC 

• Built-in keyboard debounce routine 


104 Personal Computing October 1979 



WHAT’S COMING CP 


• Print screen option under DOS or BASIC to a line printer 

• New copy commands for back-up, allows copying from 
drive to drive while keeping the same filespec 

• Execution of DOS commands while in BASIC 

• New BASIC scrolling and invocation commands 

• Apparat’s “Superzap”, a hexdump utility to examine or 
modify disk or memory locations 

• Modified Editor/Assembler with disk I/O and new cross 
reference feature 

• Fast machine language Diassembler program 

• Load Module for transferring machine tapes to disk 

• Faster disk access 

• Level 1 ROM relocated in Level II RAM. 

• Capability of storing and retrieving Level I programs on 
disk 

• Improved Diskdump program 

• DIRCHECK program to test a directory and List/Display 
the contents in alphabetical order, with extensions 

Available for immediate delivery, DOS+ comes with 
manual, diskette and several APPARAT disk utility pro- 
grams for $99 for the 35 track version, and $110 for the 40 
track version. 

For more information contact Jerry Washburn, Micro- 
computer Technology, Inc., 2080 S. Grand Ave., Santa 
Ana, CA 92705; (714) 979-9923. Grek 130 


Sort/Merge Utility 

Better Programming Systems has announced a new, high- 
speed Sort/Merge utility designed for the Ohio Scientific 
OS-65U operating system (minimum 32KB main memory), 
BPSORT features full-disk sorting (floppies or up to 74 
megabyte hard disk storage) with five ascending or descend- 
ing keys. Maximum record or field size is 255 bytes. Fixed or 
variable length fields are permitted. Sorting parameters are 
established using a simple, interactive BASIC program. 

BPSORT allows OS I users to sort hundreds of records in 
just seconds, said the company. BPSORT and documentation 
are supplied on an eight-inch floppy diskette or $99 and are 
available at local Ohio Scientific dealers or from Better 
Programming Systems. For more infonnation contact Better 
Programming Systems, Inc. , 322 West 57th Street, Suite 9C, 
New York, NY 10019; (212) 765-0815. Grcle 131 


Disk Operating and File Management Software 

Flex 2.0, a disk operating and file management software 
package for the 6800, is now available for Tano Outpost 1 1 
computers. Originally developed by Technical Systems 
Consultants, Flex 2.0 was adapted by Great Plains Computer 
Co. for the Tano system, making the system compatible with 
Flex business software already available. Flex software cur- 
rently available from Great Plains Computer Co. includes 
mailing list, word processing and business accounting. 

Price for Flex is $150, including documentation. Flex 2.0 
disk with utilities and boot loader ROM. Contact Great 
Plains Computer Co., Inc., 3460 Taylor View Lane, 
Ammon, ID 83401 ; (208) 529-3210. Grcle 116 


Personal 
Computing 

For the 
“Plug-in” 
Professional 


We don’t tell you how to build a computer. We don’t 
tell you how to test it or repair it. We don’t even tell 
you how a computer works. 

But we do show you how to use computers to make 
money, save time and have fun at your business, of- 
fice, school and home. Each month, our informative, 
easy-to-read articles bring you ready-to-use applica- 
tion programs; Just type them in and tell your computer 
to RUN. 

In addition, we feature tutorial articles showing you 
how to plan and write your own programs, using pro- 
fessional methods and the latest programming tech- 
niques. 

Each monthly issue also includes new products, 
computer chess and bridge, and news and happenings 
in the microcomputing world. 

If you’re a “plug-in” professional interested in us- 
ing computers in your daily life, we’ll show you how. 
Use this coupon to order your subscription today. 


Mail to: Circulation 
Personal Computing 
1050 Commonwealth Ave. 
Boston, MA02115 


Fm a professional. 

Enter my subscription today! 


NAME. 


ADDRESS. 
CITY 


.STATE. 


-ZIP. 


□ Bill me 

□ Check enclosed 
(you’ll receive one extra 
issue for each year!) 


USA 

□ 1 year (12 issues) $14 

□ 2 years (24 issues) $26 

□ 3 years (36 issues) $38 
Charge my: 

□ Master Charge Account # 

□ VISA Card expiration date 

ADDITIONAL POSTAGE (per year) 

CANADA &MEXICO $4.00 surface $8.00 air 
OTHER FOREIGN $8.00 surface $36.00 air 


(Please remit in US funds) 


PC- 10 
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Fun&Brains 

l^ofessional Arcade— Home Video Game/Computer 



(^al^ BASIC- 

-IS an easy-to-learn version of 
BASIC computer language. It 
lets you program the System 
easily, creating your own games, 
video art. music and charts and 
' graphs And with the new. 
optional Bally Audio Cassette 
interface, you can permanently storn 
and replay programs you've created 


3 popular games, plus 
calculator, built-in. 



IMEW 

A PLAYER 


MODEL S3gg 


Q 


Checkmate.'” Gunfight." ScribblirTg'” 
gomes, and 5-fonction, lO memory 
calculator, ready to use instontly. 


Cassette Interface 

$49 

Football 

$25 

Bally Pinball 

$25 

Bingo Math/Speed Math 

$20 

Zzzap/Dodgem 

$20 

Amazin Maze/Tic-Tac-Toe 

$20 

Seawolf/Missiie 

$20 

Black Jack/Poker/Acey-Duscey 

$25 

Panzer/Att/Red Baron 

$25 

Toranado Baseball/Tennis 


Clowns/Brickyard 

$25 

Handball/Hockey 

$25 

Star Battle 

$20 

Letter Matcn/Spell N Score/ 


Space Invaders 

$20 

Crosswords 

$25 


fO 

Retail Store Hours 

Tues - Fri 10 am to 6 pm 
Sat 9 am to 5 pm 
^ Closed Sun & Mon 


FACTORY DIRECT SALES 
Dept. 103 
1317 E. Colorado St. 
Glendale, Ca. 91205 


TO ORDER... 

Send full amount plus $4.00 
Shipping & hdig. For Air Shipment 
$8.00. Orders outside continental 
USA add 10% of total order. Cash, 
Check, Money Order VISA, Master 
Charge include card number, exp. 
date & signature. CA residents add 
6% sales tax. 


TELEPHONE ORDERS 

(213) 245-1417 

20% deposit required on C.0.0. orders 
SATISFACTION GUARANTEED OR YOUR MONEY J 

Copyright ;1979 Factory Direct Sales 
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Word Processing System 

ADD HIGH SPEED LETTER QUALITY PRINT OUT 
TO YOUR COMPUTER FOR AS LOW AS $2679.00 
Introducing the NEC Spinwriter: 55cps, combined 
friction & tractor feed in the same unit, inter- 
changeable print thimbles. 

COMPLETE SYSTEM 
with Spinwriter 
and 32K TRS-80, 
lower case mod, 
disk drive, and 
Electric Pencil 
word processor. 

$4500.00 
This ad was 
composed on the 
above system. 

PROFESSIONAL BUSINESS SOFTWARE FOR THE TRS-80 
Field tested by Accountants A/R A/P G/L $294. 

The CPU Shop 

Dept P9, 39 Pleasant St, Charlestown, Mass. 02129 


TO ORDER CALL TOLL FREE 1-800-343-6522 

Mass, residents call 617-242-3350 


Dealer inquiries welcome. 
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COMPLEMENTS 


System Enhancements 
for your Computer 

The Bottom Shelf offers two devices 
to enhance your computer system. 

Their Disk Drive Head Cleaner for 
the TRS-80 comes in mini diskette 
form and is reusable on both sides. In 
addition, a program is included that 
does the cleaning thoroughly and 
automatically. Cleaning solution is also 
provided. The Disk Head Cleaner will 
allow more reliable disk drive opera- 
tioi^ and save the user the cost of head 
cleaning maintenance, TBS said, price 
is $12.95. TBS says they are in the 
process of developing the cleaner for 
other computers. 

Lightning Buster is a device guaran- 
teed to protect your computer from 
power surges up to 1000 amps. A three- 
plug adapter goes into any three prong 
125V, 15A wall outlet. The device is 
guaranteed for one major surge. Price is 
$14.50. For more information see your 
local TBS dealer or contact The Bottom 
Shelf, Inc., P.O. Box 49104, Atlanta, 
GA 30359; (404) 939-603 1 . Grcle 144 


TRS-80 Cassette Hang-Up Fix 

TRS-80 cassette drive hang-up often 
occurs when the user is running a lot of 
data saves or loads, during which the 
cassette recorder is turned on and off 
several times a minute. The failure, 
caused by a phenomenon known as 
micro welding, occurs as a result of 
excessive current and heat build-up in 
the TRS-80 cassette control reed relay. 
The microwelding is further aided by a 
slight, self-holding, electro-magnetic 
force induced by the high recorder cur- 
rent. This added electro-magnetic force 
is why, in most cases, the hang-up goes 
away when the cassette recorder is 
manually turned off. 

To provide a simple, inexpensive, 
permanent fix, Web Associates devel- 
oped their TBUFF module. TBUFF, no 
larger than an ice cube, simply plugs in 
line with the Remote cable between the 
TRS-80 and the cassette recorder. 
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TBUFF reduces the current passed 
through the reed relay. At the same 
time, TBUFF delivers full power to the 
recorder, thus maintaining proper tape 
speed and volume levels. 

The device is available in two mod- 
els: TBUFF-N and TBUFF-R. N is de- 
signed for the CTR 33, 41 , 43 and 46 or 
any recorder whose REM jack polarity 
has negative at the center (tip) and posi- 
tive at the shell (ring). R is designed for 
CTR 2 1 , 40, 47 and 80 or any recorder 
whose polarity is opposite to N. 



Web requests the CTR model num- 
ber or REM jack polarity (in the case of 
non-Radio Shack recorders) accom- 
pany each order. TBUFF retails for 
$9. 95. Contact Web Associates, P.O. 
Box 60PA, Monrovia, CA 91016; 
(714)559-6249. Qrcle 143 


P.C. BOARDS 


Permanent Miemory Intelligence 
for Peripheral Interfaces 

Microproducts announced the Inter- 
face Brain, a device that plugs directly 
into your Apple II computer to provide 
permanent memory intelligence for 
versatile, flexible and inexpensive so- 
called “dumb” peripheral interfaces. It 
supplies permanent full-time availabil- 
ity of firmware drivers for the Cen- 
tronics 779, PR-40 and Okidata 
printers as well as the Microproducts 
EPROM Programmer the instant your 
computer is switched on. The device 
allows the flexibility of a user change- 
able EPROM where situations of soft- 
ware or hardware update indicate a 
change is desirable or necessary. The 
Interface Brain is supplied on an 
EPROM, set in a Microproducts EPROM 
Adapter Socket, to permit direct inser- 
tion into the D8 ROM slot on your 



Word Processor + Business System 

MicroDaSys Makes It Easy. 


FEATURES 


AVAILABLE LANGUAGES 


• Full-Sized Disk Drive (Standard) 

• Up To Four Disk Drives 

• Z-80'^'* Micro-Processor 

• CP/M®’“ Disk Operating System 

• Printer Interface 

• Full Word Processing Capability 

• Designed for Business Use 

AVAILABLE SOFTWARE 


• BASIC Compiler (Included) 

• FORTRAN 

• Pascal 

• COBOL 

• And Many More! 

CALL OR WRITE NOW! 


• Accounts Receivable/Payable 

• Payroll 

• General Ledger 

• Inventory 

• Mailing List 

• Text Processor 

• Plus 500 Morel 


MicroDaSys 

POST OFFICE BOX 36051 ^ 
LOS ANGELES, CA 90036 j ; 

(213)935-4555 ■ 

I 

1 i 
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CALL TOLL FREE 
800323-0254 



ADVANCE ACCESS GROUP 

10526 W. Cermak Westchester, IL 60153 312 562-5210 
‘‘Manufacturers of Information Processing Supplies'' 
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New! Computerized burglar alarm requires no installation. 
Protect your home or business with a professional quality system. 



So loud it can actually cause pain 


The Midax Blosthorn. Use two blast- 
horns. one inside your honte to startle the 
intruder and dnve him out of your home, 
the other outside to alert neighbors to call 
police. The blasthom is specially de- 
signed to provide maximum alarms up to 
1 20 dB, the threshold of pain. 



Low cost professional protection. 
The Mtdex is a complete central control 
system with provision for adding panic 
switches, window and door contacts and 
blasthom speakers 


Midex Never Misses a Moving Target 

Simply place the Midex 55 where its 
invi^le microwave beam strategically 
protects access area and valuables Midex 
pn^ects a beam through more than 5000 
cu, ft of your home, responding only 
to physical motion Anb-nuisance feature, 
the alarm continues until one minute 
alter the intruder has left. Then it auto- 
matically resets, ready to detect further 
intrusion 

The Midex Breakthrough. For the 

tirst time a professional quality secunty 
system tliat you can instdl quickly and 
pnvately The same detection system 
used to protect currency lor the U.S. 
treasury jewdry stores and other high 
nsk premises. It is immune to false alarms. 
Fail safe, it operates on its own power 
during brown outs Computenxed to 
provide mote protection than many 
pemianenily installed systems costing 
$1,000 or more 


MIDEX55 


FEATURES 

• Microwave transceiver 

• Processing and signalling electronics 

• Precision die cast antenna 

• Four-hour rechargeable standby battery 

• Timing circuits permitting exit and entry 

• Automatic alarm reset 

• On -Oil switching with coded electronic 
key 

• Fast sweep siren for connection to standard 
8 ohm speakers 

• Inputs for easy connection of external 
sensors such as door and window contacts 
and panic switches 

iaaNBaa.mjui 

FACTORY DIRECT SALES 
Dept. 104 

1317 E. Colorado St. 
Glendale, CA 91205 
Phone: (213) 245-1417 

ORDER TODAY 

YES — t want the MIOEX 55 protection tor my Computer! 

Please send me 

MIOEX ALARM(S) @ $199 95 each 

8LASTH0HN(S) 0 $39 95 each 

□ Full payment enclosed FDS wiU pay all shipping charges 
(Except outside Continental U.S A add $25 shpg & 
hdig) CA residents add 6% sales tax 

□ Ship my MIDEX SYSTEM C O D . 20% deposit enclosed 
I will pay all shipping and handling charges (No C.0.0 
outside continenui U S A.) 

FREE SHIPPING on all prepaid orders! 

□ Check □ Money Order □ VISA □ Master Charge 

Name 

Address 



City/State/Zip 

Credit Card Number _ 


Your Phone Numoer ( 
Your Signature 


)- 


i SATISFACTION GUARANTEED OR YOUR 
■ MONEY BACKI Ccoyfigni 1979 Faclofy Oueci Sales 

11. ■■■■■■ MM MMMMMM 

Copyright ©1979 Factory Direct Sales 
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THE LEADER IN QUALITY SOFTWARE 
announces new APPLE-II software 

MICRO INFORMATION SYSTEM (48k) $99.95 is a breakthrough in effective in- 
formation systems of any size. This one system handles accounts payable/receivable, 
inventories, appointment calendars, cost estimating, real estate listings, sales solicita- 
tions, manpower accounting, selective mailings and label printing, dietary informa- 
tion, phone directories and more! On diskette. 

U-DRAW II ^'^(32k) $39.95, a complete graphics package for the Apple II with disk. 
You can create a figure and rotate, expand, contract or move it anywhere on your 
video screen with a few simple keystrokes. Save Individual figures or complete draw- 
ings on disk and recall them later. U-DRAW II automatically builds and edits multi- 
figure shape tables that are directly transferable to your BASIC programs. You won't 
find better graphics capabilities at 100 times the price! 

DR. MEMORY (32k) Disk Word Processor $49.95 Includes UPPER and lower case 
plus complete printer controls. Variable page size, left and right margins, automatic 
paragraphing and more. On diskette with documentation. 

APPILOT EDU-DiSK (32k) $49.95 A complete multi-program C.A.I. system for the 
APPLE II. Includes program editor and APPILOT interpretor on diskette with exten- 
sive on-line HELP lessons plus documentation manual. 

THREE MILE ISLAND (48k) $39.95 — Is the technology of a nuclear reactor too 
complex to handle? Now you have the opportunity to decide for yourself, with 
THREE MILE ISLAND, a realistic simulation of a pressurized nuclear reactor. Four 
spectacular displays monitor the containment building, turbines, filters, condenser, 
reactor core and the pump house. Valves, pumps, turbines, filters and control rods 
are individually activated by keyboard command. The comprehensive documentation 
describes in detail the operating mechanisms and component interactions. 

SUPER-LOAD CASSETTES 
U-DRAW (16k) $17.95 ELECTRIC CRAYON (8k) $17.95 
MAZE GAME (8k) $12.95 ESCAPE (16k) $12.95 SIDE SHOWS (8k) $12.95 
TANK WAR (16k) $12.95 MUSIC BOX (8k) $12.95 
BASEBALL (16k) * $14 95 UNCLE SAM'S JIGSAW (32k)* $12.95 
GLOBAL WAR (32k)* $17.95 
*Plus APPLESOFT Board 

Available from dealers or write today to the 
MUSE CO., 711? Darlington Drive. Baltimore, MD 21234 i ! 

Order by phone (301) 66 8531 MASTERCHARGE and VISA welcome 
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Apple II, along with documentation. 
Price is $59.95. 

Apple II Interface Brain is available 
from local computer stores or from 
Microproducts, 2107 Artesia Blvd., 
Redondo Beach, CA 90278; (213) 374- 
1673. Circle 133 


Apple Firmware Card 

Mountain Hardware's RomplusH- 
board for Apple computers offers six 
individually addressable sockets for 2K 
ROMs or EPROMs plus scratchpad 
RAM. On-board firmware allows two 
or more 2K ROMs to operate simul- 
taneously for programs longer than 2K. 


Included in the $169 price of the 



RompIusH- board is a 2K ROM pro- 
gram, “Keyboard Filter”, which offers 
upper/lower case for the Apple, multi- 
ple user-defined character sets, colored 
or inverse-colored letters, keyboard 
macros, improved cursor control, and 
other improved control functions. The 
program works with Integer BASIC, 
RAM or ROM Applesoft and DOS. 

Software support, provided on disk, 
includes demonstration programs and 
two Editors that allow users to define 
their own characters and keyboard 
macros, including BASIC and DOS 
commands. 

For more information, contact Avery 
Dee, Mountain Hardware, Inc., 300 
Harvey West Blvd., Santa Cruz, CA 
95060. Circle 134 


LITERATURE 


TRS-80 Business Software 

TRS Yellow Pages, issue 1.4, is a 
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twelve-page guide for selecting busi- 
ness software for the TRS-80. It de- 
scribes all the software produced by 
Micro Architect. This issue features a 
sophisticated data base manager for the 
TRS-80. For a free copy, send two 
stamped, long, self-addressed enve- 
lopes to Micro Architect, 96 Dothan 
St., Arlington, MA 02174. Circle 135 


Guide to Business and 
Personal Microcomputers 

MicroShopper, guide to business 
and personal microcomputers, is avail- 
able from The Phoenix Group. The 72- 
page reference book features 150 de- 
tailed photographs plus over 500 pro- 
ducts from more than 100 manufac- 
turers. 

The book’s introduction offers a 
common sense approach to computer 
jargon, and business systems and soft- 
ware are discussed in non-technical 
terms. Pictures and a concise glossary 
of terms aid understanding. 

The latest edition of MicroShopper is 
available from MicroAge and local 
computer dealers as well as through 
retail electronics stores, bookstores and 
other retail outlets. 

Price is $3.95 retail, or direct from 
P.G.I. Publishing for $5, which in- 
cludes postage and handling. 

For more information contact P.G.I. 
Publishing, 1425 West 12th Place, 
#106, Tempe, AZ 85281; (602) 894- 
9247. Circle 136 


TRS-80 Publication 

Systems Extensions is a 128-page 
publication consisting of one half text 
material and one half catalog. Seven- 
teen articles give a general overview of 
data processing with particular points 
of interest for TRS-80 owners. The se- 
cond half is a catalog listing over three 
hundred items useful for all microcom- 
puters. The software section features 
twelve programs for the TRS-80. 

Price is $3 . For more information see 
your local TBS dealer or contact The 
Bottom Shelf, Inc., P.O. Box 49104, 
Atlanta, GA 30359. Grcle 137 


Free Apple Software Catalog 

A new Apple Software Catalog has 
been released by Rainbow Computing. 
The new 45-page book includes over 
100 games, business applications and 
software development programs. 


Rainbow Computing developed 
several of the programs contained in the 
catalog. 

For a free copy, write or phone Rain- 
bow Computing, 9719 Reseda Blvd., 
Northridge, CA 91324; (213) 

349-5560. Circle 138 


WE , 

PLAY 
SOTT. 
WARE 
GAMES 
WITH 
YOU 


Some software sellers are 
reported to be playing 
‘games” with business 
customers, and we don’t 
mean “Star Trek”. 

To Aaron Associates, on the other 
hand, business software is serious 
business. 

Our Businessmaster’" packages 
do exactly what we claim they 
will. And if you need any help, just 
give us a call. We’ll make sure 
you get your money’s worth. 
They’re not cheap and 
they’re not expensive. 
They’re strictly 
professional 
programs at 
reasonable prices. 
Complete business packages 
include General Ledger, 
Accounts Receivable, Accounts 
' Payable, Inventory , Capital 
Goods, Payroll System, Mailing List 
System, and a comprehensive Tax 
Preparation Package. 

For detailed information fast,call us 
at (714) 492-7633, or attach your business card to this advertisement 
and send to: Aaron Associates, Inc., 102 Avenue de la Estrella, 

San Clemente, CA 92672. 

3S1 
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LOW COST...HIGH PERFORMANCE 

ITI’s Intertube 

by Intcrtec 

Compare These Standard Features: 

• 24 X 80 Character Display 

• 25th Line for Terminal Status 

• Two EIA Interfaces Main and Auxiliary 

• Full 128 ASCII Upper and Lower Case 

• Conversation, Message and Page Modes 

• Editing— Char/Linc, Insert/Delete 

• Reverse Video Blinking Half Intensity 

• 11 Special Graphics Characters 

• Cursor Addressing 

• 28 Programable Function Keys 

• 14 Key Numbers Pad 

• Protected Fields 

• Self Test Mode 

• And More 

In Stock - Immediate Delivery 
Place Your Order Today 




information tecrinoioQLi, inc. 

56 Kearney Road, Needham, Massachusetts 02159 
617444-5702 TWX 7 10325-6838 
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24 

Racet Computes. . 

. ... 99 

Electonic Div 

. . .5 

19 

Radio Shack .... 

. ... 68 

Ohio Scientific .... 

. .C-4 

16 

Realty Software. . 

. ... 66 

Personal Computing 


9 

Simutek 

. ... 17 

72,98,112,0-3 

15 

Telecomputing Corp. of 

Personal Software. . . 

. . . 1 


America 

. . 56,57 

P.S. Inc 

. . 69 

17 

Transnet 

. ... 66 



28 

TSA Software . . . 

. . . 100 


SALES OFFICES 

Arlene Joseph 

National Sales Coordinator 
1050 Commonwealth Ave. 

Boston, MA 02215 
(617) 22-5470 

Midwest: Pat Bosecke, P.O. Box 56089, Harwood Heights, IL 60656; 
(312) 631-7319 • Northern California: Ralph Petersen, 1380 Oak Creek 
Dr., #212, Palo Alto, CA 94034; (415) 328-4392 • California: Joanna 
Spiro, Mike Reynolds, 924 Westwood Blvd., Los Angeles, CA 90024; 
(213) 478-3017 • Japan: Hiro H. Irie, International Business Corp., 1 1-8, 
Narita-Higashi 1-chome, Suginami-ku, Tokyo 166; (03) 31 1-1746. 
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CLASSIFIEDS 


TRS-80 Quality Software 


Diskette: word processor 

$39 

mailing list 

$35 

data base 

$49 

inventory 

$39 

key random-access util 

$19 

Level 11. word processor 

$29 

sort & list access util 

$16 

Level I or II: inventory 

$20 

casjjette data base 

$20 

check balance & security 

$15 


Poi Pow 
96 Dothan St. 
Arlington, MA 02174 



imCRQ 
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MICRO-COMPUTER SPECIALIST 

LARRY OWENS 


• UP TO 15% DISCOUNT - TRS-80's • 
ALSO BUSINESS SOFTWARE 


RADIO SHACK DEALER - MINI MALL 
DOWNTOWN SHOPPING CENTER 

CAIRO. GA. 31728 #12-377-7120 


• Save More Than 20% 
NORTH STAR — INTERTUBE 
THINKER TOYS — HUH 

The smartest computers at the smartest price 
DOUBLE DENSITY 


HORIZON-l-I6KKit. lislS1599 $12/4 

Assembled & tested, list $ 1 899 $ 1 5 1 9 

HORIZON-2-32K kits, list $2249 $1799 

Assembled & tested, list 2549 $2039 

HORIZON-2-32K Quad density 
Assembled & tested, $2999 $2399 

MEASUREMENT SYSTEMS Asm 
memory 64K $640 

THINKER TOYS Discu.s/2D, $1 149 $949 

INTERTUBE II Smart terminal. $995 - $780* 

TRS-80"“^ to S- 1 00 Huh Asm, $350 kit $260 

HUH Mini 8100 Asm $139 kit $103 

MARYELLEN Word processor $38 

VERBATIM Disks $29 

Which computers are best? BROCHURE . . . .FREE 


AMERICAN SQUARE COMPUTERS 
KIVETT DR. JAMESTOWN NC 27282 
— 919-883-1105— —■ 




MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLDI! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 



Master’s Program 
in Science 
Communication 

Leading to M.S. 

Degree in Journalism 

Graduates of this program qualify for 
positions as: 

c reporters, writers and editors for 
computer, scientific, engineering, tech- 
nical or business magazines or journals. 

□ science editors and writers for news- 
papers and publishing houses. 

□ communication specialists or admin- 
istrators for information programs in 
science-based or research-oriented 
agencies. 

□ scientific liaison officers for tech- 
nology assessment or trend monitoring 
in research and development 

□ public relations specialists and ad- 
visors for information campaigns deal- 
ing with scientific subjects. 

□ managers for professional society 
seminars, conferences and university 
continuing education programs in 
science and technology. 

For further information and 
applications forms, address 
inquiries to: 

Harold G. Buchbinder 
School of Public 
Communication 
Boston University 
640 Commonwealth Avenue 
Boston, Massachusetts 02215 


Looking to buy 
or sell 

your software? 


Try 

Personal 

Computing 

Classifieds. 


Rates: 


Per col. inch 


Up to 29 column inches $40.00 

30-59 column inches $36.00 

60-99 column inches $33.00 

100-299 column inches $30.00 

300-599 column inches $27.00 

More than 599 column inches $24.00 


For more information; 


GaU 


Personal 

Computing 

(617) 232-5470 
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You ^et more than 20 programs, including: 


The Computer Checks Into the Balancing Act. This 
check register accounting system does much more than 
just balance your checkbook. A single entry for each 
transaction produces many specialized outputs. 
Investment Analysis. Let your computer analyze the 
facts to help you determine which investment will 
bring you the greatest profits. 

Printing Contract Forms. This program lets you 
print contracts for your own business or sell custom- 
made contracts to other small businesses. 

Contract Fulfillment. Monitor your customer’s con- 
tract performance with this program, saving your 
business hours of time and complex record-keeping. 
Keeping Tabs on Contract Labor. With this pro- 
gram, small businesses working on a contract basis can 
keep track of labor costs, saving money and helping to 
make accurate bids for future Jobs. 

I’ll Put You on Hold and Check. This simple in- 
ventory program lets you recall information about your 
inventory by stock number or item name. The com- 
puter prints out the item’s location, cost per unit, cost 
per case, number per case and arrival date of the next 
shipment. 

Amortization Schedules. Computer-generated amor- 
tization tables can help your own business or provide 
you with a little extra income if marketed properly. 
Calculating Seasonal Indices. Predict next year’s 
business, analyze last year’s sales and understand 
seasonal influences on our family budget with this 
simple program to calculate monthly seasonal indices. 
Wall Street Wallop. Now you can compete with the 
corporate analysts in the investment game using this 
stock market analysis program. 

Phone Directory. This simple filing system keeps up 
to 199 names and phone numbers on hand. 


Conferee. This program can keep track of conference 
attendees by name, title, organization and conference 
address, aiding conference staffs, hotel managers, 
telephone operators and desk clerks to quickly identify 
and locate attendees. 

Lemonade Planning Service. This article shows you 
how to use your computer in the business of designing 
businesses. 

Small Business Systems: To Buy or Not to Buy? The 
author takes you through all the questions (and 
answers) involved in buying a small business computer 
system. 

Techno Turkey and the Haunted House. While turn- 
ing his home into a computerized haunted house, 
Turkey realized the sensing and control devices he 
used could also control real-world devices for practical 
applications. 

Bob-Up Program. This program never lets you forget 
any important dates or appointments. 

If It’s Tuesday This Must Be Seattle. Plan your next 
vacation, including cost and travel time, with this 
program. 

Computing on the Rocks. Your computer, as bar- 
tender, will provide lists of specific drink recipes, 
drinks with preferred ingredients, party planning hints 
and a shopping list of needed ingredients. 

Techno Turkey’s Home Security System. Use 
Turkey’s computerized security system to protect your 
family, your home and your property. 

Recursive Budgeting. Control your personal budget 
or help others get a grip on their finances with this 
program. 

Dots Break the Ice. Here’s a business opportunity that 
can be used at conventions, conferences and meetings 
of all types. 
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For less 
than 



per 

program 


In one convenient volume, The Best of 
Personal Computing presents more than 
20 practical, ready-to-run home and 
business programs from the magazine’s 
first two years. 

Cover price will be $7.50. But by ordering 
now, you can take advantage of the 
special pre-publication price of $5 per 
copy; payment must accompany your order 

We’ll mail The Best of PC to you on 
publication in October. 

P.S. — Makes a great gift for your friends, too. 
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Please reserve 

My payment is enclosed. 

Name 



. copies of The Best of Personal Computing at the pre-publication price of $5 each. 


Address. 
City- 


. State- 


.Zip 


If you’d like one of your copies sent as a gift directly to a friend, please fill in the name and address below. 
If you’re sending more than one gift copy, please make copies of this form. 

Name 

Address 

City 


. State- 


.Zip 


* Canada and Mexico add $2 per copy. 
Other foreign add $5 per copy. 


Mail to: 

Circulation Department 
Personal Computing Magazine 
1050 Commonwealth Ave. 
Boston, MA 02215 
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Don^ take our word for it. 

“We can heartily recommend the Superboard II computer system for the beginner who 
wants to get into microcomputers with a minimum of cost. Moreover, this is a ‘real’ com- 
puter with full expandability.” 

Popular Electronics March, 1979 

“(Their) new Challenger 1P weighs in at $349 and provides a remarkable amount of com- 
puting for this incredible price.” 

Kilobaud Microcomputing February, 1979 

“Over the past four years we have taken delivery on over 25 computer systems. Only two 
have worked totally glitch free and without adjustment as they came out of the carton: 

The Tektronic 4051 (at $7,000 the most expensive computer we tested) and the Ohio 
Scientific Superboard II (at $279 the least expensive) . . . The Superboard II and com- 
panion C1P deserve your serious consideration.” 

Creative Computing January, 1979 

“The Superboard II and its fully dressed companion the Challenger IP series incorporate 
all the fundamental necessities of a personal computer at a very attractive price. With 
the expansion capabilities provided, this series becomes a very formidable competitor 
in the home computer area.” 

Interface Age April, 1979 

“The graphics available permit some really dramatic effects and are relatively simple to 
program . . . The fact that the system can be easily expanded to include a floppy means 
that while you are starting out with a low-cost minimal system, you don’t have to throw it 
away when you are ready to go on to more complex computer functions. Everything is 
there that you need; you simply build on to what you already have. You don’t have to 
worry about trading off existing equipment to get the system that will really do what you 
want it to do. At $279, Superboard II is a tough act to follow.” 

Radio Electronics June, 1979 

“The Superboard II is an excellent choice for the personal computer enthusiast on a 
budget.” 

Byte May, 1979 


Cl P $349.00 

Complete with enclosure and power 
supply. All features of Superboard II. Easy to expand 
to more memory and floppy disk. 


C1PMF $995.00 
The first floppy disk based computer 
system the world has ever seen for under $1,000. 
8K BASIC-in-ROM, 12K RAM. Expandable to 32K RAM. 



1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101 









SUPERBOARD II 
$279.00 
The worlfj’s first 
complete computer 
system on a boartj 
including full 
keyboard, video 
display, audio 
cassette interface, 8K 
BASIC-in-ROM and 
4K RAM. Expandable. 
Requires -»-5Vat3 
amp power supply. 
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